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t, The Homology of the Weberian Ossicles. 


By Sunper Lar Hora, M.8e., Assistant Superintendent, 
' Zoological Survey of India. 


(Communicated with the permission of the Director, Zoological Survey 
of India.) 


The work, of which a summary is published here, was under 
taken at Lahore in 1918-19 under the guidance of my profes- 
sor, Lt.-Col. J. Stephenson, to whom my best thanks are due. 
At that time I was engaged in the detailed morphological 
E study of the Weberian apparatus in Cyprinoid fishes such as 

Labeo rohita, but my attention was diverted to the study of 
» their homology by finding considerable variation in the struc- 

ture of the tripus. Since I have joined the Zoological Survey 

of India, pressure of other work has not left me much time 

to study this problem further. This short note is published 

with a desire to bring to the notice of other workers the views 
: I hold regarding the homology of the four ossicles which, with 
an interossic ligament, form the Weberian apparatus. 

Bridge and Haddon! have critically examined the views 
held by previous writers regarding the homology of these 
ossicles and after an exhaustive study of the anatomy of the 
Siluroid fishes have summarised their own views on the subject. 
For all previous references, therefore, one has to consult their 
valuable paper. In the writing up of my descriptions I have 
adopted their nomenclature. i 
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In Labeo rohita the sides of the neural arches of the first 
vertebra are incomplete. There is a wide gulf between the 
dorso-lateral portion of the neural arch bearing the spine 
andthe centrnm. The two anterior ossicles of the Weberian ap- 
paratus—the claustrum and the scaphium—bridge over this 
gulf and in a dried skeleton almost complete the neural arch 
of the first vertebra. The scaphium has always been homo- 
logized with the neural arch of the first vertebra, but the claust 
rum has been regarded either as à neural spine of the first verte 
bra or asa part of the skull. In Labeo rohita and also in several 
other Cy prinoid fishes that I have examined, the first vertebra 
possesses a distinct neural spine and so the claustrum evident- 
Iv cannot represent that structure As regards the second 
view, I have not been able to find any evidence from an exa- 





Text-fic. 1——Front view of first vertebra in Labeo rohita showin 
relative positiona of claustrum and scaphium. n.s.! = neural spine o 
first vertebra; m.a.! = neural arch of first vertebra; f.p. = transverse 
^ process of first vertebra; f.p. = transverse process of second vertebra: 
cl. = Claustrum ; «c. = scaphiurm. 


mination of the occipital region of the skull that the claustrum 
once formed a part of it. Lam of opinion that the claustrum 
is another piece of the neural arch of the first vertebra. Its 
very position strengthens my conclusions. 

The intercalarium has usually been regarded as a modi- 
fied neural arch of the second vertebra, but Sagemehl! was 
of opinion that it represented the rib of the second vertebra. 
According to Bridge and Haddon, the ossicle is à compound 
bone consisting of two elements—the neural arch of the second 
vertebra and its transverse process. In Labeo rohita the second 
vertebra possesses a well-defined transverse process, with 
which I think the rib has fused. In my opinion, therefore, the 
intercalarium re ts a part or whole of the neural arch of 
the second Wertetca: =: E 
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The tripus is by far the largest ossicle. It has been homo- 
logised with either the transverse process of the third vertebra 
or its rib. But I have found it to be a compound bone 
formed by the coalescence of three distinct elements. The 
drawings given below from actual specimens illustrate this 
clearly. In fig. a, there is a distinct bony element (f.7).*) 
Ww hich runs from the dorsal aspect of the anterior process of 
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Texr-rio, 2- Tripus, & com — bone. 
a, Same as seen from above, 
b. Samo as seen from below. 
Both figures are not drawn from the same specimen. 
| Amt p. = Anterior process of tripus; f.p. = transverse process of 
— , verteb i EP: = articular process of —— r.* = rib of fourth 
'erescontio process of —— rï = rib of third P 
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opinion that this piece of bone represents the transverse pro- 
cess of the third vertebra, which has become directed forwards 
and in its origin corresponds to the other transverse processes, 
When the transverse process of the third vertebra became 
directed forwards, its rib was inflected backwards and for some 
distance lav close to the transverse process, The portion of the 
ossicle marked r* represents this rib. The crescentic portion 
of the tripus (cres.p.) is formed by another element as is shown 
in fig. b. It runs as far forwards as the articular process. 
This new clement in the posterior region of the tripus isthe 
rib of the fourth vertebra, whose transverse processes have 
been modified to form a platform against which the bladdor 
rests anteriorlv. 

My views regarding the homology of the Weberian ossicles 
may now be summed up as follows :— 


Claustrum = a part of neural arch of first vertebra. 
Scaphium = a part of neural arch of same. 
Intercalarium = neural arch of second vertebra. 

Tripus = transverse process and rib of third 


vertebra + rib of fourth vertebra. 


Thus it will be seen that the missing ribs and transverse 
processes of the third and fourth vertebrae are accounted for. 
The first two vertebrae possess well-developed transverse pro- 
cesses, but apparently their ribs are missing. I suppose that 
either the ribs of these vertebrae have fused with their respec: 
tive transverse processes, or that they have been lost altogether 
for want of room, since the processes are greatly enlarged and 
are directed outwards and slightly backwards. 
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2. The Modification of the Swim-bladder in Hiil-stream 
Fishes. 


. By Suxper Lar Hora, M.Sc., 
Assistant Superintendent, Zoological Survey of India. 


(Read at the Ninth Annual Meeting of the Indian Science Congress and 
communicated with the permission of the Director, Zoological Sur- 
vey of India.) 


In the taxonomy of fishes great importance is attached 
to the presence, form and position of the swim-bladder. It 
is supposed to be a hydrostatic organ and its size and extent, 
so far as | know in Cyprinoidea, is directly correlated with 
the performance of this function. In a typical Cyprinoid 
fish, such as Labeo rohita, the bladder is large and lies free 
in the abdominal cavitv. It is constricted in the middle to 
form an anterior and a posterior chamber and is joined to the 
oesophagus through a pneumatie duct which opens in its con- 
stricted region. In those Cyprinoid genera that live in rapid- 
running waters and consequently lead a ground-habit of life, 
the bladder undergoes considerable degeneration; this consists 
firstly in the gradual reduction of the two chambers and the 
ultimate disappearance of the posterior, and secondly in the 
thickening of the walls. In extreme cases such as some 
loaches of the genus Nemachilus, the bladder becomes com- 
pletely enclosed in a bony capsule derived from the transverse 
processes of the adjacent vertebrae. 

In the genus Psilerhynchus, the members of which in- 
habit the torrents of north-east Bengal and Assam, the pos- 
terior chamber is greatly reduced and the anterior is covered 
by a thick fibrous coat. In Nemachilus vittatus, known from 
the lakes and streams in the Kashmir Valley, the anterior 
chamber is laterally flattened and covered by a re capsule, 
l while the posterior chamber is small and thick-walled. The 
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pneumatic duct is still present. In Adiposia rhadinaea, the 
anterior chamber is divided into two lateral chambers, which 
gu are connected by a canal, while the posterior chamber is 
5 minute and bulb-like; the whole of the bladder is enclosed 
. in bone and the pneumatic duct has disappeared. In several 
i species of the genus Nemachilus the structure is very similar 
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to that described in Adiposia rhadinaea with this differ- 
ence, that the posterior chamber vanishes altogether. In 


extreme cases such as Balitora brucei, the two lateral portions 


^ of the anterior chamber are much reduced and are somewhat 
|. Separated from each other. | 
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The various phases described above represent a conti- 
nuous series in which the posterior chamber is being gradually 
climinated and the anterior greatly reduced and enclosed in 
a bony capsule. The members of the genus Diplophysa are 
very peculiar. They inhabit the deep waters of Central Asia 
and in that situation require a hydrostatic organ. They 
posses a fairly well-developed bladder free in the abdominal 
cavity and have in addition a tvpical bladder of the Vema- 
chilus type anteriorly. The free bladder has a pneumatic 
duct at its anterior end and it appears to me that either it is 
a new acquisition to meet the new requirements or as Dr. 
Annandale suggests it represents the posterior chamber of the 
normal Cyprinoid bladder, which has become nipped olf. The 
latter proposition is strengthened by the type of bladder met 
with in the genus Botia. In B. hymenophysa, the members of 
which inhabit the sluggish streams of Manipur and Burma, 
the anterior chamber is partly enclosed by bone, while the 
posterior lies free in the abdominal cavity and is fairly well 
developed. In Botia almorhae, from the Almorah Hills of the 
United Provinces, the whole of the bladder is reduced ; the 
anterior chamber is enclosed in a bony capsule, while the 
posterior chamber is long and slender and les free in the 
abdominal cavity. To derive a bladder of the Diplophysa 
type from that of one described for Botia hymenophysa is very 
easy. What is required is the complete separation of the two 
chambers. On the other hand the members of the genus 
Diplophysa are closely related to those of Nemachilus, and it 
is quite possible that they are derived from them for the 
difference between the two lies in the fact that in Diplophysa 
there is a free bladder with a pneumatic duct while in Nema- 
chilus there is none. Assuming the close relationship betweerr 
advanced members of Nemachilus, in which the anterior cham- 
ber has become divided up into two latera! chambers, and 
those of the genus Diplophiysa, it appears to me quite probable 
that the anterior bladder of Diplophysa corresponds to that 
found in Nemachilus, while the posterior bladder is a totally 
new structure evolved for life in deep waters secondarily. 
Which of the two propositions is correct, is very diffieult to 
judge. 

Having described some of the types of bladders met with 
in hill-stream fishes, it remains to account for the modifica- 
tions enumerated above. The reduction of the bladder seems 
to be correlated with the ground-habit of these fishes. Hav- 
ing this habit they possibly do not make vertical movements — 
and, therefore, do not need a hydrostatic organ. But why. | 
the reduced bladder should be — bone, is not clear 
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reduced as the bladder. It is possible, therefore, that a bony 
capsule is developed round the bladder to provide it with a 
protection so that it mav be able to carry on the function, 
which it performs in correlation with the ear. Or perhaps 
according to the neo-lamarckian school, the reduced bladder 
enused some irritation on the adjacent bones and consequently 
^ capsule of bone was developed. At present, however, no- 
thing can Cafinitely be said on this point. The reason for 
the reduction of the bladder is quite rent, for in fishes 
that live in rapid waters a balloon-like structure is of great 
disadvantage. What animals living in mountain torrents 
require is solidity and not bouvancy. 

















3. Some observations on the Oral Apparatus of the tadpoles 
of Moegealtophrus parva Boulenger. 


By SUNDER Lat Hora; M.Sc., 
à Assistant Superintendent, Zoological Survey of India. 


(Read at the Ninth Annual Meeting of the Indian Science Congress and 


communicated with the permission of the Director, Zoological Survev 
of India.) i 


During a recent visit to the Khasi Hills I obtained a large 
number of specimens of the tadpoles of the genus Megalo- 
phrys in a small stream at Dumpep. They were found in 
clear and fairly rapid-flowing water among weeds, The tad- 
poles were brought alive to the bungalow and were kept under 
observation for four to five hours, During the short time at 
my disposal, I could not make extensive observations on the 
probable function of the float and, moreover, I was then 
quite ignorant of the literature on the subject. On coming 
back to Calcutta and going through the literature, I found 
that my observations differed to a certain extent from those 
previously recorded and, I therefore, take this opportunity 
to place them on record. 

I am indebted to Dr. N. Annandale for the identification 
of my specimens and for the great help and valuable sugges- 
tions that he gave to me in the preparation of this note. 

It was observed that the funnel only expanded when the 
tadpole came to the surface. In this position the surface 
immediately above the funnel slightly projected upwards. 
The animal was occasionally seen to be parallel to the surface 
. but more often it either lay obliquely against the side of the 
bowl or hung vertically downwards from the surface film as 
figured by Dr. Gadow.' Under water on the other hand the 
funnel was always folded and presented the appearance of 
two horns turned upwards and inwards. The animal was able 
to float even with the funnel folded. The tadpoles under water 
were seen either lying flat at the bottom, standing obliquely 
ina vertical position by resting their tail at the bottom or 
floating in the middle of the water. When floating the tail 
was always slightly curved to secure equilibrium and stability. 
By blowing over a tadpole floating under water, I was able to 
carry it round and round the bowl without disturbing it. 

It was also observed that the tadpole could not lie at 
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the bottom for an indefinite period but after every ten to 
fifteen minutes it came to the surface, remained there with its 


funnel expanded.for a short time and then sank under water : 
with the funnel folded. When the funnel was expanded the 
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Great controversy centres round the probable function of 
the lozenge-shaped apparatus surrounding the mouth of tad- 
poles of several species of the genus Megalophrys. The follow- 
ing functions have been assigned to it so far :— 


(i) Prof. Max Weber,' who observed this interesting struc- 
ture for the first time, assigned to it the function 
of flotation. 

(ii) Dr. Gadow* suggested that the teeth on the inner 
side of the structure-were used for scraping the 
leaves of water-plants, while Dr. Van Kampen * 
attributed to the teeth the function of rasping the 
algal slime. 

(tii) Besides the two functions given above, Dr. Annan- 
dale* in his latest paper on the subject added two 
more, firstly, respiration and secondly crawling. 

(iv) Dr. Malcolm Smith* has quite recently advanced 
the view that the chief function of the funnel is to 
assist the animal in feeding and has doubted the 
possibility of its acting as a float during floods. 


I take up the various functions attributed to this struc- 
ture one by one and discuss them separately in the light of 
my observations and also in the light of the evidence afforded 
by the morphological and histological study of the structure 
of the float, which is given towards the end of this short note. 

My observations have convinced me that the oral appa- 
ratus is capable of acting as an efficient organ of flotation. 

~ The very fact that I was able to carry a floating tadpole 
round and round the bowl by gently blowing over it, is very 
significant in this connection. Dr. Annandale's* suggestion 
that the very action of the folding of the funnel causes the 
animal to sink i« not borne out bv my observations. The 
animal is capable of floating irrespective of the fact that the 
funnel is expanded or folded. 

Though I have not made any observations on the feeding 
habits of these tadpoles, in the absence of a strong muscula- 
ture in the funnel, it seems improbable that tbe teeth on 

Nd ipe inner side of the structure are capable of either scraping 

| the leaves of water-plants or rasping algal slime In the 
ease of the hill-stream fishes, which have largely to depend 
| on algal slime for their existence, the jaws are specially 
| eons and are provided with big muscles to work them. 
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Dr. Annandale’s! suggestion that the funnel is used for 
crawling over vertical rocks is quite feasable. The muscular 
energy for this action, as he points out, is provided by the 
powerful tail, while the role of the oral apparatus is quite 
passive in the performance of this function, But the study 
of the funnel shows that that cannot be its primary function. 

Dr. Annandale informs me that the observations. he 
made on the habits of these tadpoles in 1906, have recently 
been confirmed by him by keeping the tadpoles in an aqua- 
rium. 

As regards the function of respiration. I am not able to 
express a definite opinion. The fact that the animal rises to 
the surface and expands its funnel for a short time when 
in contact with air, favours the view that the funnel is pos- 
siblv used as a secondary respiratory organ. Tadpoles of 
Microhyla achatina * behave exactly in the same way, as has 
been recently observed by Malcolm Smith. Their funnel only 
expands when they come to the surface, when, according to 
him, the purpose of the oral apparatus “ is to act as a funnel, 
and to furnish as large an area as possible for catching any 
minute particles floating upon the water, and which are drawn 
towards it by the strong sucking action of the creature." The 
same explanation is offered by Dr. Malcolm Smith for the 
tadpoles of Megalophrys montana I have not made any 
observations on similar lines and am, therefore, unable to 
discuss this view. 

I agree with Dr. Annandale* that the histological struc- 
ture of the funnel does not reveal any vascular tissue of blood 
vessels and in the absence of such a tissue it seems wrong to 
assign to it the function of an accessory respiratory organ. It 
may, however, be pointed out that fishes which live in moun- 
tain torrents have their gill-openings greatly reduced and 
have in all probability their paired fina modified for the func- 
tion of respiration. 

Another point worth considering here is the probable 
use of the teeth present on the inner side of the funnel. I 
have already discussed Dr. Gadow's and Dr. Van Kampen's 
views regarding them and have not been able to find any 
evidence from the minute structure of the tissue to support 
them. According to Dr. Malcolm Smith the teeth act as a 
filter to hold up particles that are too big for assimilation. 
Dr. Annandale considers that the un t of the teeth 
on the funnel supports Dr. Malcolm Smith's view The 
teeth are acce in such a manner that a definite groove is 
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formed between them on each side of the funnel, leading 
from the lateral angle down to the mouth and both Dr. 
Annandale and Dr. Gravely have observed a current of water 
containing minute particles flowing along this groove in the 
living animal, in which they tell me that the groove is much 
more conspicuous than in preserved material. If one were to 
agree with Dr. Malcolm Srnith's view regarding the feeding 
habits of these tadpoles, the function he assigns to the teeth is 
quite probable, but for the reasons given above I do not pro- 
pose to enter into anv discussion at present on this subject. 
Dr. Annandale, moreover, suggests that the ridges on the float 
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Text-ria. 2. —Dissection of oral apparatus from ventral surface to 
show its muscular arrangement ( ). 
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consists of a loose connective tissue, whose main function 
appears to support the funnel. 

The musculature of the oral apparatus is quite interest- 
ing. ] agree with Dr. Annandale as regards the arrange- 
ment of the muscle bundles in the funnel itself. Mv dis- 
sections show that the muscles are only present in the 
" ventral " wall and that they arise in a semicircle below the 
mouth The number of branches that originate from the 
semicircle appears to be indefinite but the whole system is 
distributed in a fan-shaped manner. The shorter bundles 
are situated in the middle, while the longer radiate to the 
side of the funnel. Behind the semicircle the muscles are 
continued backwards as two well-marked bundles running 
parallel to each other and posteriorly fixed on to the hvoid 
apparatus. One of these bundles was examined microscop- 
cially and was found to consist of striped muscles. By pull- 
ing these two muscles backwards, I was able to expand the 
funnel. So it is clear that the unfolding of the funnel 
involves a muscular action on the part of the tadpole itself. 
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4. Resumé of Recent Progress in our Knowledge of the 
Indian Wasps and Bees.' 


By Cepric Dover, F.E.S. 


(Read at the Ninth Annual Meeting of the Indian Science Congress) 


. When Lt.-Col. C. T. Bingham's volume on tie wasps and 
bees in the “ Fauna of British India ” series appeared in 1897 
about a thousand species were described ; but the stimulus the 
work gave to the study of the group has caused the number of 
species now known from the Indian region to be almost 
doubled (as the writer of the review of the book in Nature 
predicted), and numerous other additions to our knowledge of 
1807 have also been made. Of recent years the fact that this 
mass of information is scattered thcough a number of journals 
no doubt accounts for the general falling-oft of interest in the 
subject by entomologists in this country, and now the only 
really serious workers on the group are a few European 
specialists, 

It is hoped that this brief review will draw the attention 
of the Editors of the * Fauna " series to the urgent need of a 
new edition of Bingham's volume with all up-to-date informa- 
tion. This lam afraid would be too laborious a task for one 
man, so that it would perhaps be best to issue the work in 
three volumes: Introduction and Diploptera, Fossores, and 
Anthophila ; each written by a specialist or some one willing 
and in a position to undertake the work. 

Of recent Indian entomologists who have done work on 
the Hymenoptera I may meation Mr. T. V. Ramakrishna 

- — <Aiyar of the Agricultural College in Coimbatore, who has 


— rendered yeoman service to those contemplating the study of 
U Xu . the wasps and bees by compiling a catalogue of the new 
: species,’ which with a few additions could easily be brought up- 


h. to-date. Mr. G. R. Dutt of Pusa appears to have confined 
1 | himself mainly to the biological aspect of the subject, but has 
C v2: also published .& few purely systematic papers on the Fossores.* 


















|. His paper in the Entomological series of Memoirs oj the Depart- 
.. ment of Agriculture for 1912 is one of the most thorough 
e investigations into the life-history and habits of the group 


yet been published in the East. Notes on the habits 
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of Aculeates will also be found in Lefroy’s “ Indian Insect 
Life” and Dr. Gravely has listed a large proportion of the 

. literature in his paper on the habits of Indian Insects, cte.. in 
Rec. Ind. Mus. XI, p. 492, 1915, A number of notes have 
appeared in the Bombay Journal and the Pusa publica - 
tions. . 

The late Mr. C. A. Paiva of the Indian Museum was much 
interested. in the Aculeate Hymenoptera, but his more serious 
studies on the Rhynchota prevented him from doing really 
original work on the group. He did, however, publish a few, 
papers containing records of the known species in Rec. Ind. 
Mus. from 1907-12 and one in Journ. As. Soc. Bengal (n.s.) Il, 
p. 347, 1906. The Apidae of the Abor expedition were worked 
out by him and the wasps by Col Nurse.! Nurse collected 
largely in Western India and wrote a number of papers, 
mostly on his own collections, which have appeared in Ann. 
Mag. Nat. Hist. and Journ. Bomb. Nat. Hist. Soc. from about 
1900-1910. Col. Bingham himself also published? till 1905, 
and Mr Peter Cameron's prolific but none too steady work on 
Hymenoptera in general is too well known to need mention 
here. [| must not forget to mention Mr. O. S. Wickwar's 
paper on Ceylonese Aculeates in Spolia Zeylanica, II, 1908. 

e ecognised specialists of to-day are all resident out- 
side India Mr. Rowland E. Turner is the living authority on 
the Fossores. He has probably done most work on Austra- 
lian forms, but has also published many papers on Oriental 
species in Ann. Mag. Nat. Hist., Proc. Zool. Soc. Lond. and 
Trans. Ent. Soc. Lond., and in Indian publications. So many 
changes have been made in the arrangement of the fossorial 
wasps that I am afraid few but himself could assign a collec- 
tion even to their proper genera, and I think he would do 
Indian entomologists a great service were he to publish a 
synopsis of the Indian genera with notes. 

The untimelv death at the early age of thirty-three of Mr. 
Geoffroy Meade-Waldo of the British Museum has deprived 
entomolo of one of its most steady workers. He was a 
reco — authority on Diploptera and had also done consi- 
derable work on the bees. Mont of his papers on Indian forms 
appeared in Ann. Mag. Nat. Hist. from 1910-16. | 

Professor T. D. A. Cockerell of the University of Colarado 
is now the chief livi expert on the Apidae. The major 
portion of his work on Indian forms is contained in his series > Sates 

of Papers entitled “ Descriptions and Records of Bees" in — — 
n. Mag. Nat. Hist for the last twenty years, but notes by — — 
him relative to Indian species will also be found ina uml 
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of other journals. Quite recently he wrote me that he is 
contemplating a classification and check-list of the bees of 
the world showing in what museums various species may be 
found ‘This would certainly be a very valuable contribution 
to Apidology and one to which every entomologist will look 
forward. ? 

We cannot overlook the work of Mr. Ashmead on the 
classification of the Hymenoptera, but unfortunately the 
material at his disposal was not extensive and as a conse- 
quence his work is open to much criticism. His papers 
appeared in the Canadian Entomologist from 1899-1903 and 
Trans. Amer. Ent. Soc. 1903. 

The Rev. F. D. Morice and Mr. J. H. Durrant a few 
years ago reproduced a long-lost paper by Panzer in Trans. 
Ent. Soc. Lond. 1914 and treated it as if it were valid. The 
“ Erlangen list” as it is called has, I think, only added con- 
fusion to an already somewhat confused subject, for opinion is 
divided as to its validity. Mr. Morice is a well known autho- 
rity on Hymenoptera 

My own studies have so far been only of a preliminary 
nature and I cannot claim to have published anything very 
valuable. I have, however, with the assistance of Mr 
H. Srinivasa Rao worked out the Diploptera in the collection of 
the Indian Museum and have also compiled a paper on 
Fossores consisting only of additions to the geographical 
distribution of the species described by Bingham with notes 
on synonymy, ete , culled from the literature. An annotated 
list of the — — of Barkuda, an island in the Chilka 
Lake, has been published in Rec. Ind. Mus. XXII, 1921, the 
journal in which the other papers will also probably appear. 
Of the bees I have determined all our specimens of the genera 
X ylocopa and Bombus and a short note on them has recently 
been published in Rec. Ind. Mus. XXIV, 1922. With regard 


e to the genus Xylocopa, I would draw the attention of Indian 
" % Hymenopterists to a paper by Dr. H. Brauns which gives 
"een. some interesting notes on the wintering habits of South 
|. African species. Similar work could —— be done here by 
F patient investigators. At Professor Cockerell’s sug gestion 
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like to make a few remarks on that most interesting little 
group of the Parasitica—the Mymarides. It is regarded by 
some as a distinct family, while others place it in the Procto- 
trypidae. In Genera Insectorum, 1909, it is classed as a sub- 
family of the Chalcididae and I suppose this arrangement is 
generally accepted. The group was monographed by Pro- 
fessor Westwood in 1879 in Trans. Linn. Soc. Lond. (11), I. 
Mymar has been taken by sweeping among low herbage, and 
Dr. Annandale has described ! a new species of Alaptus* which 
dropped into clove oil while he was doing microscopic work 
Recently I found Mymar taprobanicus, a Ceylonese species of 
which many specimens were collected about fiftv years ago, in 
a collection of insects which I received from Mr. C. N. Barker 
of the Durban Museum. So far as I know the species has not 
been taken lately in Ceylon and as no species of the genus has 
ever been taken in any part of Africa, the record is of con- 
siderable interest. Unfortunately the slide of the insect has 
been damaged, but Mr. Barker has promised to send me ` 
specimens should he ever obtain any. 

_ 1t might now be useful to give a few comparative notes 
with our knowledge of 1897 under each family. For conve- 
nience I have adopted the arrangement given by Bingham. 


Family MoTiLLIDAE. 


About 250-300 species are now known from our limits 
as compared with the 119 described by Bingham. A thorough 
revision will of course cause a large reduction, as the greater 
number of the forms have been described by Cameron, whose 
work as I have already said was not of the soundest. The 
— Apterogyna and its allies are dealt with by Saunders in 

nt.. Mag. 1889, p. 228. The majority of Caineron's species 
have been described in Mem. Manch. Phil. Soc. from 1896- 
1900 and Nurse's in Journ. Bomb. Nat. Hist. Soc. 1902, and 
Ann. Mag. Nat. Hist. 1903. Andre has a paper in Ann. Soc. 
Ent. France. LXVII, 1898, and in Deute. Ent. Ziets. 1907 he 
gives a list of Ceylonese species with descriptions of new forms 
while Turner in Spolia Zeylanica, 1911 describes a number of 
species from Ceylon. Bingham reports on a collection from the 
Indian Museum in Rec. Ind. Mus. II, 1908. S es of Odon- 
tomutilla, Rho utilla, Spilomutilla, Promecila, and Dasy- 
labris have also been described from within our limits? - 
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Family 'TnvswNiDAY, 


The genera and species are listed by Turner in Genera 
Insectorum, 1910. Jewara, a genus closely allied to Myzine of 
the Scollidae, is now placed in that family. Many new species 
from the Indian region have not been described. 


Family SCOLIDAR. 


. This group has been split up into a number of subfami- 
lies, many changes have been made in the generic names, and 
about fifty or more new species have been described since 
1897. Turner has some important papers in Ann. Mag. Nat. 
Hist. 1908-09, and in Proc. Zool. Soc. Lond. 1912 he deals 
with the species of the genus £lis as understood by him. 


Family PowriLiDAE. 


In the paper previously mentioned Morice and Durrant 
showed that the typical genus Pompilus was found a few 
years earlier to have been called Psammochares and the family 
should therefore be called Psammocharidae. This is vet 
another instance of one of those unfortunate changes which 

. are the result of a strict appliance of the rules of priority. 
The family is now one of the most difficult for the beginner to 
tackle and a definite concept of each of the numerous genera 
has not yet been published collectively. Over a hundred new 
species have been (often vaguely) described. The majority of 
the descriptions have appeared in Journ. Bomb. Nat. Hist. 
Soc., Ann. Mag. Nat. Hist. and Kec. Ind. Mus. from 1900-08. 


Family SrnkEGIDAE. 


Modern authorities regard sections of this group as 
distinct families. About 300 or more new species have been 
 deseribed and some new genera. The literature is rather 
scattered. Full references will be found in Aivar's catalogue. 


Family RHOPALOSOMIDAE. 


t- The position of this family has always been a source of 
| contention among hymenopterists Morley in describing 


| - Rhopalosoma abnormis.! from Ceylon and Calcutta showed that 
| . the genus has been placed by various authorities among the 
ants, the Fossores and the Ophionid Ichneumons. Westwood 
» doubtfully placed it among the social wasps as the remark 
. "quoad affinitates animum «rerucians " indicates, and Morley 
3 Trans. Ent. Soc. 1910, p 386. The Indian Museum has the fe- 
Re a | 
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himself thought it an Aculeate closely related to the Scoliidae. 
In 1917 Turner and Waterson! added the genus Oltwon 
Cameron, which had been placed by its author in the Braco- 
nidae to the family, and remarked that the genitalia showed a 
very close relationship to that of the Eumenidae and was 
certainly derived from the same stock. Personally I am of 
opinion that it is an Aculeate (as the number of abdominal 
segments and the number of joints in the antennae of the 
male and female prove), in certain respects related to both the 
l'ossores and the Diploptera. But even if we grant this we 
can do little more than say with that great hymenopterist, 
Frederick Smith :—‘‘ Place Sihyllina (= Khopalosoma) in any 
zroup of the Hymenoptera and it will as it were stand alone ; 
it has little affinity that I can discover, certainly it has no 
strong affinity with any other known insect " It does not 
seem necessary to erect a new group intermediate between the 
Aculeates and the Parasitica for its reception, but perhaps it 
would be best to place it in a separate division between the 
Fossores and the Diploptera Or (as Morlev says) have we 
here an ** ancestral type " of Hymenopteron? 

The Rhopalosomidae is widely distributed and consists at 
present of two genera : /thopalosoma , of which two species are 
known, e.g., R. poeyi from Cuba and R. abnormis from Calcutta 
and Ceylon ; and Olrxon, the type of which is O. testaceum 
Cam., from Panama. Judging from the description and 
Cameron's figure this species seems to be abundantly different 
from thopalosoma. e 


Family EUMENIDAE. 


About 80 new species and a new genus have been de- 
seribed since 1897. Meade-Waldo’s papers on Oriental forms 
wil be found in Ann. Mag. Nat. Hist., 1910-14. The other 
papers are scattered and Mr. Aiyar'* catalogue should be 
consulted. A magnificent monograph of the Eumenidae and 
Vespidae of the Belgian Congo has been recently published 
by Dr. J. Bequaert in Hull. Amer. Mus. Nat, Hist, XXXIX, 
1918. This paper contains a classification of the diplopterous 
wasps with notes on specific characters and a list of Ethiopian 
species. Some notes on Indian species nre given, the generic 
name of his /caria been changed to Ropalidia, and Rhyn- 
chium is sunk as a subgenus of Odynerus. ; 


Family VESPIDAE. 


| More than 30 new species have been added to the Oriental 
fauna. Du Buysson monographs the family in Ann. Soc. Ent. 
France, 1904. The genera and species are listed in Genera 


— — — o MM — — —— — — 


! Ann. Mag. Nat. Hist. XX, p. 101, 1917. 
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Insectorum, aa are many other groups of the Hymenoptera ; 
but the articles are mostly written by foreign authors and 
their ideas on classification are very often not coincident with 
our own. fn Bequaert's monograph the name of the interest- 
ing genus Zschnogaster is changed to Stenogaster, but without 
comment. Mr. Kao and [| have been able to prove that this 
change should be maintained. 


Families COLLETIDAE and APIDAE 


Many genera, or groups of genera, of the bees are now 
given family rank. Numerous new species have been de- 
scribed since 1897. and in a new edition of the “ Fauna ” the 
bees alone would probably number a 1,000 or more species, in 
contrast with the 295 recognised in Bingham's volume. It is 
impossible to mention here the many papers that have been 
published on the group. Mr. Aiyar has listed the literature 
fairly completely. The most work has been done by Professor 
Cockerell, who writes me that the chief diffieulty in dealing 
with the Himalayan forms is their relationship with the species 
found in Turkestan and adjacent localities, the descriptions of 
which are published in foreign languages, and the types them- 
selves are in most cases not available, so, as Nurse found, 
there are uncomfortable possibilities of making synonyms. 
Important contributions to the subject have also been made 
by Strand, Friese, Nurse, Bingham, Cameron and Meade- 
Waldo. Friese has monographed the leaf cutting bees in 
Das Tierreich, 1911. 


In concluding this review I would like to avail myself 
of the opportunity publicly to express my thanks to our Presi- 
dent, Dr. N. Annandale, for the repeated favours I have 
received from him and for his encouragement and advice in my 
zoological studies. To Dr. S. W. Kemp I am also indébted for 


much advice and criticism while the valuable help 1 have 


received from my two friends Mr. H. Srinivasa Rao and Mr. 
Svdnuey Ribeiro must not pass unmentioned. I must also 
thank Professor T. D. A. Cockerell, Dr. J. Bequaert, Mr. R. 
E. Turner, Dr. H. Brauns, Mr. T. V. Ramakrishna Aiyar, and 


Mr. G. R. Dutt for the unfailing courtesy I have received at 


their hands in the course of my studies on the Hymenoptera, 
while for miscellaneous entomological favours I am indebted 
in particular to Mr. C. N. Barker of the Durban Museum and 
to Mr. T. Bainbrigge-Fletcher, the Imperial Entomologist. 
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S. Contributions to the History and Ethnology of 
North-Eastern India—III ' 


By H. E. STAPLETON, r.F.s., Special Officer, Dacca University. 


THE ORIGIN or THE CATHOLIC CHRISTIANS OF 
EASTERN BENGAL 


(Together with an Appendix on the History of the Portuguese 
in Eastern Bengal, by the late Dr. JAMES Wisk, 
Civil Surgeon of Dacca). 


(Platea 1 and 2). 


Little hitherto appears to have been published regarding 
the origin of the Catholic Christians in Eastern Bengal who 
bear Portuguese names, and Dr. Wise's researches on the sub- 
ject have, up to now, only been available in the extremely 
rare volume entitled ** Notes on the Races, Castes. and Trades 
of Eastern Bengal. '' of which twelve copies were privately print- 
ed in London in 1883. Owing to the fact that these Firingis (as 
they are called bv their Hindu and Muhammadan neighbours) 
bear Portuguese names it is generally supposed that they are 
descended from the Portuguese pirates who infested the Delta 
of the Ganges in the 16th and 17th centuries. The Portuguese 
annals constantly refer, however. to the baptism of Indians 
under Portuguese names, and it is noteworthy, as I pointed 
out in 1907 in a Monograph published in the Quinquennial 
Report on Education for Eastern Bengal and Assam, that 
their own priests do not regard these Christians as anything 
else but Indians. They speak usually nothing but Bengali; 
they are indistinguishable from Bengalis in dress and means 
of livelihood ; and until quite recently they made no claim to 
be of Portuguese descent. The following notes on the names 

: in common use amongst them attempt to deal with the sub- 
dern from a point of view which, I believe, has not hitherto 
been discussed. | : 

During a visit in 1913 to a school for these Christian 
children that is attached to the Portuguese church at Husain- 

bs  &büd (locally pronounced Hashnibad) in the Nawabganj 
|» — — '"Thüna of Dacca District, I was struck, firstly, by the absence 
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|. 1 ‘The second papse in this series is to be found in J.A S.B.. Vol. 
|J WI (1910). pp. 010-648. As internal evidence will suggest to the reader 

. the materials of the present paper were chiefly collected before the war, 
|. but the enforced delay in ite publication has enabled much further infor- 
mation to be incorporated, especially in the historical portions of the 
writer's own paper and in the notes to Dr. Wise’s account of the Portu- 
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of Portuguese names from the register, and, secondly, by the 
apparent occurrence of strictly Bengali names among the Christ- 
ian bows. ‘The Pandit, who was himself called Gabriel Gomez, 
explained that in addition to the Christian surnames, most of 
the boys have Dak-»nams or customary names of address which 
are often recorded in the register; and even surnames are gene- 
rally replaced—Welsh-fashion—by the name of their father’s 
bart (homestead). Father Menezes, the local Goanese Vicar, 
who was present during my inspection, further explained that 
as nearly all the Christians possess one or other of the four 
surnames—Gomez, Rozario, (Da) Costa and Rodriguez, some 
other nomenclature has to be adopted to prevent confusion 
between bovs ot the same name. Another reason for the use 
of dak-nmüms is that, following Muhammadan custom, boys 
are often called after their grandfather, and as any direct 
mention of the father-in-law’s name by a daughter-in-law 
would imply lack of respect on her part, mothers are in the 
habit of civing their sons nick-names to avoid mention of the 
bov's grandfather's name. It is also significant that the 
Muhammadan custom of calling fathers and mothers after 
their first child is prevalent at Hashnabad, e.g. I noticed in 
the records of the adjoining church that one woman was called 
Moti ma (Moti's mother).! Seeing that I was interested in 
these people, Father Menezes was good enough to call two or 
three intelligent men and the results of my enquiry into the 
names given in the school register are noted below. Except in 
the case of boys of the same homestead or dak-nam, the order 
is that. found in the register, and the only omissions are where 
names that have already been explained happen to recur. 
The explanations of the local Firingis have been considerably 
supplemented from information obtained at my request by 
the late Father Altenhofen, C.S.C., who, until some time after 
the outbreak of the European war, was stationed at the Bisho 
of Dacca's Mission at Bandura, a village close to Hashnabad. 
I have also availed myself freely of criticisms by educated 
Hindus and Muhammadans who have seen this paper in proof. 

1. ALBIN Nrpnax.—The latter is evidently the Bengali 
fava, poor. 


2. Domixco Latmon.—Lalmohan is a favourite Bengal 


sweetmeat: but is also a common name amongst the lower classes 
in Eastern Bengal. 





— — — TN — — 


l In Hindu farnilies, besides the dák-nüm, each person 
rüs-nürn or MORTON name. Thisis kept concealed from ev | 
the superstitious that if it becomes known to an enemy, mischiof will 










follow owing to it boing possible to tell the ——— time of the —— 


birth from the first letter of the name. 
recen gge 






recently suggested to me that one possible reason for the suppression of the - 
. them in somewhat the same way as a Hindu does his raenam. — 
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3. DowiNGO MuKra.—The latter is the Bengali 3* * free’ ; 

orit may be the corruption of another word meaning pearl, 34. 

4. (a) ALBERT | AubpARRBARI —Several explanations were 

(b) ALOIS given for the name of the boy's house, 

none of which can be regarded as altogether satisfactory. 

The first was that, the name of his great-grandfather was Adu, 

which was said to be a corruption of Antony. The possessive 

form of Adu has been corrupted in Audar Father Altenhofen 

later informed me that this explanation was not, in his opinion, 

correct, and that Adu was a corruption of Adari, ‘a common 

Mussalman name. Educated Hindus on the other hand pre- 

ter to look upon Adu as a corruption of Adarini—a female name 

meaning ' beloved," which is sometimes given to children whose 

predecessors have died in infancy, and who, to avert the evil 

eye, are deposited for a short time after birth, near a latrine, or 
chital (rubbish pit ). 

An entirely different explanation is that given by Father 
Menezes, viz. that Audar is short for Hoavildar after one of the 
bov's ancestors who served the mission as tax-colleetor. A 
more possible alternative to this latter explanation would seem 
to be that the name is a corruption of Howladar, the common 
term for a petty Talukdar in Eastern Bengal. 

Ators, the name of the second boy, is »nother form of the 
Christian name ' Aloysius’. 

5. ANTONY Pocua.—This latter word is a well-known nick- 
name in Eastern Bengal both amengst Muhammadans and 
Hindus. Itissimply the Bengali *51( ‘sick’ or * rotten ') and is 
given to a bov whose elder brothers have died in infancy. toavoid 
the farther influence of evil spirits. The Hashnabaid Christians 
who were present all admitted that the bov's parents had previ- 
ously had children who had died in infancy, but denied that the v 
believed in evil spirits. That they do, however, is bevond 
question, and those who know them best agree that they often 
show themselves to be still as superstitious as the most ignorant 
among their Hindu or Muhammadan neighbours. 

6. (a) ESCOLASTAS j PESHKARBARI.—Father Menezes in- 

i (b) TRINATUS formed me that the ficst Christian 
name is a corruption of Callistus, while Trinatus is the Latin- 
ised form of 7'rindade—the Portuguese for Trinity. As for 
the house name, the priests in the Christian settlement at 
Nagori (near Kaliganj on the Lakhya River) still employ a 
servant called a Peshkür, or Dewan, in Zamindári matters. 
This man acts as a sort of confidential clerk or secretary.' 

| The name of the boy's house seems therefore, to show that a 
M similar officer was once used in the Hashnábüd Zemindári. Or, 









"ES n Peshkür is one ' o pute up Pu before a king or Court. 
‘ow L i has the same meshing” (M.M. H. >. Shastri). 
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alternately, he may be descended from some immigrant from 
Nagori. 

7 PauL Gorav.—The latter is a common Hindu name. 

S. Marries Gomez.—This is one of the few instances found 
in the register, of the use of a Portuguese surname. It was found 
on enquiry that the boy came from Dhana Khalifár-büri, '* the 
house of the cook ! (called) Dhana."'' This latter is a favourite 
name amongst Hindu mothers, being the Bengali **! (rich). 

9. Josers NAiBbaARI.— An interesting story was told me 
in connection with this name. The house is called after the 
boy's great-grandfather who was the Manager of the Hashn- 
ibid Estate in the middle of the last century. It was decided 
by the Mission authorities that two priests who had just been 
appointed to Hashnübüd should manage the Mission Estate 
themselves. The Naib resisted, and a “ Battle" took place 
in 1274 B.S. (1867 A.D). Both the Naib and the priests were 
imprisoned in consequence of a man being killed in the fight. 
The priests were released after six months by the direct inter- 
vention of the Vicerov. When the Naib was subsequently 
let out of prison, he asked pardon from the priests and became 
their Dewan He was a very strongly built man, and, as a 
Peer of his power of leaping, the marks of his two hands in 
slack gab juice are still to be seen on the roof of the anteroom 
of the priest's house, 11 ft. from the ground. A story is also 
told of how he won a piece of contested land for the Mission 
by taking some earth from Hashnabad by night, and placing 
it in the field under dispute. The next morning, standing on 
this earth, he swore in the presence of the rival Zemindars that 
to his knowledge the land on which he stood belonged to the 
Mission, in consequence of which it was handed over to the 
resident priest. 

10. (a) Monte Y Havus-MosTinRARI.-—Father Menezes said 

(b) DHANA the first name wasa common Portu- 
guese one. "The second, Dhana, has already been referred to 
under No. R, 

` Haus ' is the local name for a place where fresh water can 
be constantly obtained, like a pucca well, or reservoir (c5 ) 
for ablution before namaz. As for ' Musti,’ I was informed 
that it was probably a corruption of Muchi, one of the lowest 
of the Hindu castes, as the family in question occupies a very 
low social rank among their fellow Christians (c/. also No. 44 
infra); but other explanations were that it is a corruption either 


— — 
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of Musjid (the entire house-name in this case suggesting that 
the bart was originally built on the disused site of a mosque) : 
or, less probably, of Mutasaddi, the title of a Treasurer or 
Cashier in Muslim times. 

11. Augustis Mori —The latter is a common Hindu and 
Muhammadan nick-name, meaning ‘Pearl.’ It is used by 
Hindu boys and Musalman girls. It may however also be a 
corruption of Matthew.’ 

12. Frascts SHoDpaN —The latter is either from the 
Bengali ("'"-) pure, or a corruption of the common name 

' Madhu Sudhan. '' 

13. JOSEPH MisTRIBAEI.—The latter name does not mean, 
as might be thought, that one of the boy's ancestors was a 
carpenter but that he is descended from a Meetre—the 
Portuguese for a catechist or sacristan. 

| 14. (a) BALAI MaTBAR-Baunr —The name Balai may be 

(b) Monax J acontraction of the Hindu name Balaram, 
while Mohan is a common Hindu name. The name of the 
homestead shows that the family descended from a former 
Headman (3124) of their village Nayansri—a mile away to the 
west of Hashnabad. 

15  MawNuEL Raza.—The latter was said to be either a 
corruption of the Hindu name Rajendra, or more probably a 
mispronunciation of Raja (King), a name often given to an only 
son. 

16. Nemis SriMARBARI.—The former is either a corruption 
of a Latin name Nimesius or, more probably, of Nehemias. 
Simar, the local Christians considered to be a corruption of 
Simon. The Simürs belong mostly to the Jola caste (vide No. 
24 infra). 

17. AucGcsriNsE GASPAL.—The second name is said to be a 
corruption of the name Gas 

I8. Josep Boira SHoNARBARI.— This boy is said to be 


lu descended from a dwarf (11361, baitta) whose dak-nam was shona 

" (cta golden). 
~~ 19. (a) ASSIS IMAMNAGAR.—Assis may either refer 
(b) Jane | ODE Francis d' Assisi or is a cor- 


E (c) LAURENGE ruption of the Muhammadan name 
Aziz. Janu is said to be à Muhammadan nameand not, as might 
E be supposed, a corruption of John. The village name /mdámnagar 


E. d Other corruptions of Eur | names found among these Christians 
are: Giri—Gregory; ‘Tufan tephen; Bintu--Benedictus ; Anis-—Er- 
— and Ambo-— Ambrose. Tufani is, however, a name constantly found 

ie wan born durin and may only refer to the fact that the person whic 


a storm. 
fore t one E foxes of Assis. He writes: 
form of * de Assisi," There 
coupe. Calcutta, for many 
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also seems to point to à. Muhammadan origin for this familv. 
It is situated on the opposite side of the small river Iechhamati 
to Hashniitbad. 

20 (a) SHUKU SHIKDARBARI.—Shuku is from the Ben- 

(b) NAGAR } gali =* happiness; Nagar is said to 

(c) NALMON be a corruption of Nagen, or it may 
simply mean ‘town’ as in Nagarbashi—a fairly common name 
amongst low caste Hindus;! and Nalmon is n corruption of 
Lalmohan (vide No, 2). I was told that the homestead name 
indicates that the bows nre descended from the petty village 
pleader who used to appear in disputes before the priests, and 
that the family came from Malikanda, near Narisha, before it 
was cut away by the river. The ancestors of the familv held 
good positions when indigo was still largelv grown in Eastern 
Bengal. It may, however, be noted here that in Bikrampur 
Shikdar is the usual name of the nafrs (or former slaves), who 
now hold land from Zemindars on condition that they perform 
certain menial duties when required, e.g. they clean the cook- 
ing utensils of the household, and at weddings they have to 
carry the bridegroom and bride in procession.” 

21  SENNY Binv-Sapv-Barit,.—This extraodinary name 
appears to mean that the boy, to avoid ill-luck, was called by his 
parents after the Hindu planet Sani (#f Saturn). and that he is 
a son of Bilu who was either descended from a Hindu SanyAsi 
(ati )--this word in turn. is derived from Sadhan (intensive 
meditation)—or whose father was called Sadu—a corruption of 
the Muhammadan name Saadat Ali It was suggested that Bilo 
is the equivalent of William, but Bilu is a common Hindu and 
Muhammadan name. It is a corruption of Ailva, the Eel tree, 
which is regarded as sacred by Hindus. as it is supposed to be 
the favourite tree of Mahadeva (Siva): no Hindu puja can be 
performed without its leaves. 

In this and other similar cases, the Christians present free- 
Iv admitted that they were descended from Bengalis, and in 
illustration of how Portuguese names do not imply descent, 
I was told the following story — 

: In 1912. some objection was made by the Educational 
authorities to admitting the claims of certain boys from Golla, 
near Hashnabad (who had obtained admission on the strength 
of their surnames to-a European School) to be of Portuguese 
descent. The rumour at once spread in the Christian villages 
that all but those whose surname was ‘Gomez’ had been ac- 
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! If pronounced Nügar, it means ‘Lover’, as in Sri Krishna's 
name ** Nagar Sysm Rai.” er 

4 This is another instance of the sarcastic use of high titles that has 
been previously referred to in the note on No. 8 supra In the time of 
Muslim rule in Bengal, the officers in charge of Revenue divisions termed 


Mahalls were given the title of Shigdar.c/. Blockmann, Geography and — 


_ 


History of Bengal, J A S.B.. 1573. pp. 214 & 273. 
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cepted, the reason being that this name is regarded by the 
Firingis as the usual synonym for * native Christian.” ' 

22. GOLAP SHarpanparnt.—Golap is a Hindu name mean- 
ing * Rose." I was told at the time that Shardérbari meant that 
the family is descended from a leader of the village Paiks, the 
militia of the middle ages in Bengal ; but I have subsequently 
learnt that the title of Shardür was formerly given to the 
Headman or President of the guild of * Pobres ' (undertakers) 
or Church servants in Calcutta. This title of honour is still 
used by descendants of these men in their native villages. 

I may add that the Church at Bandura is sometimes ref- 
erred to in the Catholic Herald about the middle of the 19th 
century as the‘ Pobries' Church, presumably because it was from 
„this neighbourhood that Calcutta then drew “ its inexhaustible 
stock of cooks and * pobrys * " (idem, Dec. 15, 1565). 

23. MukTA KALU SHIKARIBARI.—The first name has al- 
ready been mentioned under No. 3 I was told that the boy's 
grandfather, who was called Kalu (** Blaekamoor ) was a 
hunter of pigs on the Faridpur chars (sand dunes). Another 
homestead in the vicinity is also known as Bagh Shiküribaà ri, 
“The house of the Tiger hunter." Kalu is a name used both by 
Hindus and Muhammadans, and in the case of Hindus is an 
abbreviated form of Kāli Mohan (** the charmer of Kāli,“ ie. 
Siva) It was suggested, however, bv one of my informants 
that among the Christians it might also be a corruption of 
Carolus. 

294 Apu Dawrisorsa-Bani.— For Adu cf No. 4 above. 
Dauri at first was said to be a Muhammadan name connected, 
possibly, with '' Dári," beard, It is, however, à common name 
among the lower Hindu castes, and as the word is used as «n 
adjective in the sense of ' wet and rainy ' it may refer to the boy 
being born on a stormy day. Another explanation is that it is 
derived from the Bengali *1831 a man who does not stick to his 
word,’ ‘an untrustworthy person. Jol& means that this fami- 
ly is descended from Musalman weavers (cete). 
| 25. (a) MaANuaAL | PARAMANIKBARL,—Mangal is a Bengali 

(b) JANI name used both by Hindus and Muham- 
madans, and means ‘fortunate.’ Jani is a Muhammadan 
name meaning * beloved.’ Paramanik probably shows that 
the family is descended from a Hindu barber, but like 
Shiqdür (vide No 20 supra), it is an honorific title now adopted 
as a family name in several castes, e.g. the Suvarnabaniks 
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| JT add here a note by Father Altenhofen on the ise local mean- 

ing of the word * Firingi ': ** Mussalmans call any Christian * Firing * ; 

but as the native Christians are black compared with Europeans, they 

are called sometimes * KAIR Firingix" In the Muffusil they are simply 

called Firingis, because there are no white Christiana there. That Firingi 

is more the name for * Christian’ than * European ' is shown by the 
reasion still in use Firing’ Kara=*to baptise.” 
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O6 JOSEPH ATA! KANTURARI.—Kantu is said to be a 
Musalman name (? Kandu). — Atái sigaities that the boy is des. 
cended from à man who was an eight months’ child, ] 

21. PocHA KHAI l'ABARI.—lor Pocha vide No. 5. Khaita 
is the Bengali (#131), a dwarf Locally it seems to be used, like 
Pocha, as a charm against the evil eye 

2s. Feru Korcavart.—Felu is à Musalman name Koila 
is a nickname meaning * charcoal’ or ‘a coal-black person’ (ef. 
No..23). 

99 Martin SHumMastTieart.—The boy's homestead is said 
to be a large one and the name may therefore mean simply 
‘big house, ' (Bengali 447). : 

20. Joux TvkKkULI.—Turkuli was alternately said either 
to be a Musalman name ; or ‘a big worm that lives in mud." 
My Musalman servants did not however recognise either, nor 
had the local Sub-Inspector of Schools ever heard before of such 
a word as ‘Curkuli. Father Altenhofen subsequently wrote: 
“The question of Turkuli I solved simply by tellinz the school 
children to bring me that * worm.” I gota number of a very 
common insect, which always flies round the lamp in the 
evening, especially in January and February.” 

31. Mori TaLGASIYABARI.— For Moti vide No. tl. The 
homestead name signifies that formerly a big palm tree (31% We 
Tal cach) stood near it. A similar name is seen in the next boy 
in the register Laurence Tetulgasiya-bari, whose home is near à 
big tamarind tree (C$$* %1»). 

29 Kanar BPHOGATRBARI.—Kanai is a typical Hindu 
name, being one of the names of Krishna. Bhogai was said to 
be a corruption of Bhagirath, the name of a Hindu ancestor. 

a3. FELU KHALPARIABARI. -Felu is a Musalman name 
vide No. 28. Khalpiria bárl is so called because the homestead 
is situated on the bank (par) of a KAal (water channel). 

34. Joma DUNDARBARI — The first name is probably a Mu- 
salman name, though if it representsa Christian name it stands 
for James. The Christians suggested at the time of my inspec- 
tion of the register that Dunda was from the word meaning the 
scoop (made from a hollowed-out palm tree) that is employed 
to lift water from one field to another (#1? donda). I after- 
wards learnt that dunda is the local name for a quarrelsome 
woman. As the joint family system is still observed by these 
Christians, there are often many women in one bari, and if they 
habitually quarrel, neighbours soon get to call the house 
Dunda-bari, the bari of the quarrelling women. 

25. SnuKkuo NAIRABARI.— For Shuku vide No. 20(a). 
Nairabari is said to be derived from Nür, a Musalman name. 


36. FnANcis Davar DoxHarBARI.— The boy's grand- +» 


father who was called Dukhai (from 2:* sorrow) is said to have 
become a disciple of a Fakir and when he returned to the 
Christian fold, the priest is said to have suffixed to his name 
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end Shona, vide No, 18. 
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Dayal (#915) meaning “ the too-broad-minded one” by way of 
punishment. 

37. NibAN BaAkTABARI.—For Nidan vide No. 1. Bakta is 
the Bengali **-, * Religious." Father Menezes was inclined 
to agree with Dr. Wise's remark that it was a name originally 
" given to the Secretaries who also acted as catechists in the 
absence of the Pastor." For further information on Bhaktas 
vide p. 41 of the reprint of Dr. Wise's paper, and note (2) on 
the same page. 

38. Smoka DAcarrBARI.—'The first is a Hindu pet name 
from the same root as Shuku, vide No. 20(a). As regards the 
homestead name, the Christians declared that the boy's ancestor 
was not a dacoit, but that his ancestor was given the name 
because he killed several buffaloes who st rayed on to his land. 
In Bikrampur generally, Dacait is colloquially used for a rash 
or headstrong man. 

39. JOSEPH KANSHABARI.— Kansha was said to be the 
Bengali “44” “ KAancha," a large wooden plate; but it 
seemed to me at the time more likely to mean that the ances- 
tors of this family were braziers (***", brass). Subsequently I 
learnt that the true derivation was quite different. An ances- 
tress of the family had given birth prematurely to a child on 
the edge of the slope (Kansha, #t7) of the earthen mound on 
which the house was erected. The child was given the name 
Kansha with reference to this incident, and it has been kept 
by his descendants. 

40. Guru DALIBARI.— Gulu is a Musalman name but the 
Christians said that it is a corruption of GolAp, vide No. 22. 
The name of the homestead would appear to imply that the 
boy's ancestor was a shield-bearer, (otfa, Dhali): especiall Vasa 
leather shield and some old Ramdaos (swords) still hang in the 
anteroom of the Priest's house and are taken out on Good 
Friday for use in the procession on that day. The Christians, 
however, asserted that the name showed that the bow was 
descended from a Dali (Stf), the local name for a superior kind 
of sweeper who supplies plantain leaves for a feast, and clears 
away the refuse afterwards. In Bikrampur, Dali is identified 
with Beldar (eta), or Muhammadan sweeper. 

41. ANTONY AuNJU.—Father Menezes informed me that 
the latter was a corruption of the Portuguese name Dos Anjos. 

42. FELU KaRIKARDBARI.—For Felu, vide No. 28. The 
homestead name shows that the boy is descended from a Jola 
or Musalman weaver. Karikar is a title used by men of this 
caste. 

.. 43. MUKTA Dart SHANERBARI.—For Mukta, see No. 3. 
Dari Shaner was explained by the Christians as being derived 
trom Darikandi (a village name) ; but it appears more likely 
to be a compound from the word Dauri that occurs in No. 24; 
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44. Pavt Mos MATRARBARI.— Although the Christians 
denied the derivation, the name Musimatbar appears to show 
that the boy is descended from a Headman of the Much or 
cobbler caste. The appellation Musi (Muchi) may, however, be 
derived from the low-caste nickname given to a child by parents, 
whose previous children have died, to ward off the effect of the 
evil eve. The procedure is to sell the child to a very low caste 
man for an insignificant sum—even a broken cowrie will do--and 
then to redeem it for a much larger amount, say Rs. 2. Once 
this is done, and the child given the name of the low caste pur- 
chaser, the superstitious parents believe that the child will 
survive, the evil spirits not caring to waste their time in harm- 
ing any one of apparently such a low caste. In this case, 
therefore, a Muchi may have been the purchaser of the child, 
while the child's descendants probably retained the name from 
nimilar motives. 

Uuallv, however, in Hindu circles, the parents do not zo 
eo far as to change the family name, but only prefix a name 
indicating the price for which the child was sold, e.g. © Tinkari 4i 
Banerji. 

Whatever be the true story, the family to which this boy 
belongs ranks among the lowest grades recognised by Firingis 
and finds it difficult to obtain bridegrooms for its girls. 

45. MANIK l'AkIREARI.— This is an altogether Hindu name. 
Mánik means a Jewel (ruby), and the original ancestor of the 
family appears to have been a converted Fakir. 

46. Morti Kara-Bora.—'This would also appear to be an 
entirely Hindu name. Kálá-bolá is said to be a corruption of 
Kalu Bholánüáth; but may also come from Kala Balarám, the 
former a name of Krishna, and the latter that of his elder 
brother. 

47. Nacar GavaANBARI.—This again is altogether «a 
Muhammadan name. The homestead name shows that the 
family is descended from Musalman singers (7199). 

48 (a) SHona) BosmaRBARI.—For the two dak-nams see 

(b) JANI Nos. 18 and 25 (b) respectively. One of 
their ancestors was either dumb (Bengali cata) or received the 
nickname Boba. 

49. SHODAN OrBARBARI.-—For Shodan vide No. 12. Otba 
is said to be a corruption of Habibulla and indicates descent 
from a Muhammadan of that name. 

50. Simox DowiNGO.— This shows that the boy Simon is 
the grandson of a Christian called Domingo. 

51. Francis DAGARBARI.—His grandfather was called by 
the Musalman name Dágu which may be derived from the 
Bengali mtt, to scratch. 

This concludes the list of names found in the school 
register; but the following additional names that are in use in 
the locality may also be briefly referred to. They are chiefiy 
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selected from the Parish Registers which are very excellently 
kept and deserve more careful study than I was able to give 
to them during my short stay at Hashnabad, 

. 952. AMHRABaZzIYIA Bart.—This is said to be derived from 
Amir&büd, a Bikrampur village near Narisha, which has now 
been cut away by the Padma. When this happened the people 
migrated to Hashnibad. The name of the village first appears 
in the Hashnabad Registers in 1780, and in 1844 there were 
still 25 Christian families there. It is evidently a different 
place from the * Amidabad' mentioned by Rennell in his Journal 
as the northernmost of the islands in the Megna, east of 
Rajabari (Memoirs A.S.B.. Vol. III, No. 3, 1910, p. 38). In 
proof of the dialectic change of a terminal ‘d’ to*z" (or * j") 
in Dacca District, I may mention that when subsequently 
visiting a girls” school under P.O. Amirábád, Thana Raipura, 
J noticed that the girls wrote the name of the post office as 
atfaair, 

53. SITaBARI.— This is a nickname given to a man who 
was so lazy that he would not plant onions proper'y, one by 
one, but scattered them over the field and then went home. 
expecting that they would grow. It is from the Bengali ft} 
CHhhita (pronounced sita), a careless sower. 

54. MurkHAR BAnr.— This is named after Muluk Chand 
an ancestor of a family called Rozario. The homestead is other- 
wise known as Jaishariyar bāri as Muluk Chand's father came 
from Jessore. These names at first suggested to me the pos- 
sibility that this family might be connected with the son of the 
Zemindar of Busná , one of the Twelve Bhuivas of Bengal, who 
was the chief agent in the success of the Augustinian Mission 
in the 17th century, Under the name of Don Antonio del 
Rosario he bad joint charge in 1679 of the Parish of Noricol. 
This place was a little to the east of the present Janjira on 
the southern bank of the Padma. Don Antonio is not, however, 
recorded as having had any children (though he had a wife) 
and he probably ended his life as a monk at Nágori (vide note 
I, p. 4, infra). Some Christians seem to have remained behind 
at Noricol after the exodus to Nügori in 1695, and it is said 
that it was their migration to Hashnübád that led to the erec- 
tion of the church at Hashnábád.! 

Another homestead is called Bhuyürbüri which also sux- 





J Rennell notes in his Journal on the I4th February, 17265: ** The Lath 
in ye afternoon passed Luricule which is situated on the south side of the 
[Mulfatgaaj] creek.  Luricule, once a remarkable vil . lies almost half 


way betwixt ye G "and Megna, is about 28 miles 5.4W. from Dacca 
und 3 ESE from Rajanagore, Hore are ye ruins of a Portuguese Church 







and of many Brick Houses." (Memoire A.S.B., IIT, p. 39.) It would be 
interesting to discover what led the Christiana to desert their settlement. 
e ruined buildings remained visible till 1880 when the spot was swept 


by the river (tdem, p. 135). 
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gested, at first sight, some connection with the former Twelve 
Lords of Bengal. On the other hand a simpler explanation 
might very well be that the original owner was a taluqdiar, as. 
in Bikrampur, cultivators still address their immediate landlord 
as Bhuiya. Further enquiries showed as a matter of fact that 
the original ancestor of the family was a Muhammadan land- 
owner called Muhammad Ali who lived at Dapari (near Nawab- 
ganj) and Masurikhola (near the western mouth of the Buri- 
canga) about seven generations ago, i.e. c. 1700 A.D. "The first 
Christian of the family settled in Bandura. 

55. PALTAN SHIKDARBARI.—No. 20 may be seen in connec- 
tion with the homestead name. The first name indicates that 
some member of the family was a soldier, employed in guarding 
the old military road from Calcutta to Dacca. After crossing 
the Padma near Moinat steamer station, this road reaches the 
Ichhamati River at Nawabganj. There are still numerous 
" Paltans "' in the villages of the Nawabganj Thana. 

56. ForrABAZIYA SHONARBARI.— This is called after a man 
Shona (vide No. 18) who came from Fathabad, the old name 
for the present districts of Barisal and Faridpur. "The Bengali 
poet Vijay Gupta mentions ** Muluk Fateabad" in 1494 A.D. 
(cf. Dinesh Chandra Sen—* History of Bengali Language and 
Literature, " page 279; also Dacca Review, Notes and Queries 
No. III. March. 1913, p. 457). 

57. Targa Bast Bart.—The first dak-nam of the man 
was Bas (207), which means ''stale." As however he was 
in the habit of talking too much at meetings, he was given an 
additional nickname TJatka (wis) which means “ fresh." ! 
The name is in phonetic accordance with certain Hindu names, 
eg. NadiyArbást ( 87912951) inhabitant of Nadia; and Mohan- 
bási ( «wtz9 1237, melodious flute ). 

58. (a) ALI ) Cosr4.—'These two names supply an ex- 

(b MirxGA | ample of a Muhammadan name being 
used in the same family as a Portuguese name, Minga being 
said to be a corruption of Domingo. Ali may however be short 
for Ali Chand. the usual Firingi corruption of Alexander. 

59. CHANDI AKALIABARI.— A former owner of the home- 
stead was originally called Akalia because he was born in famine 
time. When, afterwards, he went to Calcutta, as many of the 
Christians do, to serve as a cook, he worked with Mazghs, 
amongst whom he was known as Chandi. The name stuck to 
him on his return. i 

60. (a) PANI BADARBARI ) The first two supply instances 

(b) JAMAILARBARI of Mubammadan names; 

(c) HtRAREBARI í while Hira isthe Hindu name 
Hiralal. Rant Badar refers to a man called Badar (after Pir 





! This explanation seems rather fnr-fotched,: 
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Badar, one of the Patron saints of bonatmen, whose shrine is 
at Chittagong ). The man's mother was so fair that she was 
admiringlv called Rani. Jamail is a corruption of the Musal- 
man name Jamal. : 

These sixty items appear to show fairly conclusively that in 
the great majority of instances the Christians of Hashnabad 
are not descended from Portuguese at all but are merely con- 
verts from Hinduism and Islam. Additional proof ot this is 
afforded by the fact that all the Christians near Hasbnábàád 
belong to one or other of four sub-castes between which little 
intermarriage has hitherto taken place. These, in approximate 
order of social standing, are — 

(1) CHASHA ( cultivators ) ; 

(2) .JOLA or JOLAHA ( weavers ); 

(3) NtKa (descendants of a remarried widow ) ; 

(4) CHARA (Chandals, who now eall themselves 
Namasudras). 


The first two chiefly claim to be of Mussalman descent 
though some of the Jola class are known to have been Hindu 
in origin. Father Altenhofen informed me in 1913 that the 
proportion of Musalman to Hindu Feringis at Hashnaibad and 
the neighbouring Dacca Mission station of GollA is roughly 3 to 
Il. Though in no way superior in character to the Christians of 
Hindu descent, the Musalman Chasha Christians consider them- 
selves much superior in social status and only for a third or 
fourth marriage, if no other woman can be obtained, will one 
of them condescend to marry a Hindu Chasha Christian. Jolās 
marry much more frequently with Chárál Feringis; but absolute- 
ly no marriage is said to occur between the Nikäs and other 
Christian castes. The name Chasha suggests that even this 
class may have been originally Chasi Kaibartta (the Hindu 
caste which now prefers to call itself Mahishya ) and that before 
Hashnabad Kaibarttas became Christian there was an inter- 
mediate stage of Muhammadanism. The inclusion of persons 
of both Musalman and Hindu descent among the Christian 
Jolás also points to the accuracy of Dr Wise’s remark that 
even the Muhammadan Jolahis were probably once low caste 
Hindus, though the classification adopted by the Hashnabad 
Christians seem to indicate that their original caste must have 
been of somewhat higher status than Namasudras. 

All this tends to support the evidences of history ir 
aftirming that the Portuguese missionaries of the 16th and 17th 
centuries did not chiefly deal, as Dr. Wise seems to have con- 
cluded, with the descendants of Portuguese, but that their main 
work was to minister to converts from both the Muhammadan 
and Hindu fold. Prior to the advent of the British, Musalman 
converts were compelled to remain ' Hidden Christians,’ as 
open conversion involved the capital penalty both for convert 
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and missionary’ and it is therefore probable that these early 
missionaries obtained their cheif successes amongst the lowest 
Hindu castes, just as at the present day. Christianity in Bengal 
is only making headway among the Namasudras, and such 
semi-Hinduised castes of as the Koch-Mandai of Bhowal. 
With extremely few exceptions, none of the existing Catholics, 
who reside in Mofussil villages of Eastern Bengal, make anv 
claim to be of European descent; they all freely admit that 
they are descended from either Muhammadans or Hindus. 
The priests unanimously agree that their flocks still follow the 
same customs as their Hindu and Muhammadan neighbours, 
and are only slowly dropping those observances that are not 
in accordance with Christian teaching ; while the emphasis that 
is still laid upon caste bears a strong resemblance to the 
practices that the missionaries of the latter half of the 17th 
century so bitterly complained of in the case of the wholly 
Indian converts of Antonio del Rozario. We thus arrive at the 
conclusion that the Catholics of Dacca District who have formed 
the subject of this paper are Indians pure and simple ; and. but 
for their Portuguese names and the occasional use of articles of 
European dress— both of which are sufficiently accounted for 


! Of. .Josson, Historie de la Mission du Bengale de la Com ie da 
Jésus Missions Helge» 1014, pp. Gand 7 (referring to Dacca and. Bhowal 
about 1750). For proof of the firmness with which caste and other Hindu 
practices were retained by Don Antonio's converts from Hinduism at an 
earlier date, cf. Father M. A. Santucci's letter to the Kt. Rev. Father 
F. Quesroz, Patriarch of Ethiopian, dated January 1683—the portions 
reprinted by Father Hosten in the Catholic Herald of India for Nov, 21st, 
1917, p. 792; Nov. 28th, p. 813, and Dec. 12th, pp. 848-9. From thes» it 
is clear that the Hindu converts still considered themselves to be Hindus, 

A story told me recently by M.M. Haraprasad Shastri, after readin 
this paper, illustrates very clearly from his own experience the power at 
exercised by caste in the case of other races in North-Eastern India. 
During the great Orissa famine of 1866, missionaries assisted in the work 
of relief and incidentally made many converts. They followed up the 
work of conversion by making provision for the English education of the 
converts’ children : and ultimately a Brahmin's son passed the B.A. To 
celebrate his success he gave his friends a feast at which chicken curry 
was served. Bearing this his father became very an . He said: 
'* There was famine and food was not available ; the Pack Saheb gave us 
food and made us Christians. What if we were made Christians! Did we 
give up our caste? Are we like Bengali Christians, eating chicken and 
beef and giving up our caste ? " 


I quote the story below in all the vividness of the original Bengali :— 

ieee Alem Svis wii sm) ccs «[ZCS "E I| ecacw ATH) WIE | 
fusaifaal wats WC cat oe mimis. Rect Afs stal Steal cerna 
erate) faeta Sts fan cea | ee aca coce fa, a, WTA OR o SETS 
aw usns FR cee A CR gate xA v NIS EN | 

49" wai of& steta ferm] wk se ara fm» ama, mpepm wm, «rf a) 
Qe, twa) aces wife fua;  faaqta sfen—feeats stn x fe etm fü 
wife fra) a fe arate faaata co gath «pru, we atza, etfs fea” 
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by the prolonged influence of Portuguese Catholicism on Eastern 
Bengal —they would probably never dream of alleging that they 
have any admixture of European blood. 

I add as an Appendix (1) the introductory note that is found 
in a register belonging to the Hashn&bid Mission, in which 
some account is given of the origin of the Mission. As it was 
only written in 1880, it merely embodies current tradition, but 
the opening sentence is of some importance in confirming the 
argument of this paper that the Portuguese Missions in the 
interior of Bengal were to converts, and not to descendants of 
Portuguese. No earlier documentary evidence regarding the 
history of the Mission appears to be available at Hashnabad. 

I also reprint as a second Appendix (I1) Dr. Wise's histori- 
cal essay on the Portuguese of Eastern Bengal that was men- 
tioned at the beginning of this paper and to which reference 
has been made more than once in subsequent pages. This I 
do, not only to rescue it from the ill-deserved obscurity in 
which it has hitherto remained, but also because, in addition 
to supplving an excellent summary of the early history of the 
Portuguese in Bengal, the author is inclined to adopt a sóme- 
what different view of the origin of the Catholic Christians 
from the one I have been led to by the facts stated in this paper. 
[t is reprinted from a copy of Dr. Wise's volume on the Tribes 
and Castes of Eastern Bengal that was presented to me by 
the late Mr. Harinath De, I.E S., when I first came to Dacca in 
1905. and which has since been my constant guide in all 
matters of caste. Full notes have been added to bring the 
paper up to date, and to'correct any inaccuracies that crept 
into Dr. Wise's account, and for these I have to express my 
special indebtedness to the Rev. Father H. Hosten, S.J. 
| A third Appendix has been added which summarises the 

work of the Propaganda Mission in Eastern Bengal. The 
figures. by comparison with those quoted by Dr. Wise, will 
furnish some indication of the progress of the Mission during 
the last forty five years. 

I cannot bring this paper to a close without a few words 
of further acknowledgment of the help that was so freely given 
me in 1913-15 bv the late Father Altenhofen, C.S.C., when the 
materials on which the paper is based were being gathered and 
sifted. Just as the present edition of Dr. Wise's remarkable 
essay owes any merit it may possess to the generous assistance 
I have received from Father Hosten, similarly I would have 
hesitated to publish my notes on the origin of the Catholic 
Christians of Hashnabad, if Father Altenhofen had not been 
available to supply the many additional details of custom that 
only one living in the vicinity of Hashnábád could ascertain. 
Born an Alsatian, with his home close to '' the starting point 
of the German army marching upon Longwy " (letter of Aug. 
10th, 1914) he came out to India in October, 1907, and from 
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1911 to February 1915, he worked at Bandura and the 
neighbouring mission at Golla. Had he lived, there is no doubt 
that Father Altenhofen would ultimately have published much 
useful work on the origin and customs of the villagers amongst 
whom he laboured; but this was not to be. For some time 
atter the outbreak of the war, he was preserved from intern- 
ment by the intervention of friends who stood surety for him. 
When at last this was no longer permitted, and he was about to 
be sent to Ahmednagar, he fell seriously ill and after an opera- 
tion in the Mitford Hospital, Dacca, he died on November 23rd, 
1915. He is buried in the Catholic church at Tezgion. Re- 
quiescat in pace! 


APPENDIX I. 
'" Anovr THE CarHOLIC Mission AT HASHNABAD. ' 


(A prefatory note in one of the Mission Registers: 
written about 1880.) 


it is more than 300 years ago that some natives of diferent 
parts of Bengal were converted to the Roman Catholic Religion 
through the efforts of the Portuguese missionaries. . 

Rev. Fr. Raphael! was the first priest who came to Hashna- 
bad, and establishing himself in various places, converted a 
good number of people to his religion at Noricul, now attached 
to Furredpore, and thence he passed to Hashnabad, Collah, 
Malikanda, Solepore, Ikrashi and Bandurah of the District of 
Daeea. Dos Mahomed Osman of Hashnabad, being enraged 


— 





| As Father Hosten bas pointed out to me, the Kev. Father Raphael 
who is here mentioned, is probably the Fray Raphael das Anjos who was 
priest at Padri Sibpur in and before the year 1764 (cf. Beveridge, Backar- 
ganj, pp. 106-100). This is also confirmed by the writer's staterment— 
—which he did not notice contradicted the date of 300 years ago for the 
foundation of the Mission at Hashnüb&d —that the Muhammadan Zemin- 
dar, Dost Muhammad Usman, sold bis property to Friar Raphael 
‘when the English dominion was established in India.” According to the 
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at the conversions of his tenants to Christianity, ordered that 
Fr. Raphael should be arrested and his hands and feet being 
tied up should be thrown into a diteh or well. He defied the 
new converts saying: “If your priest is a true minister of 
Almighty God let us see whether he dies or not " And 
after a long time hoping Fr. ERaphacl was already dead, 
he ordered the Christians to take out and bury him, but to the 
great glory of God, to the extreme joy of the Christians, to 
the immense confusion of [the] heathens, Fr. Raphael was 
taken out alive and found unhurt. Then Dos Mahamed Osman 
asked pardon of Fr. Raphael and offered some landed proper- 
ties for [the] establishing of his mission and his disciples. 

Hence Fr. Raphael built his church about 300 years ago, 
converted many more people, and brought for missionary work 
another priest named Fr. John When the English dominion 
was established in India, Dos Mahomed sold his Zemindary to 
Fr. Raphael and went away. The official documents of the 
Zemindary exist in the name of Dos Mahomed Osman. There 
is no difference between the Christians with regard to their 
social intercourse and they constitute and consider themselves 
as one family and they make a weak distinction in respect to 
marriages only ; those who descend from Mohamedans, weavers, 
farmers, etc., want to have marriage with those of the respec- 
tive origin; but at present this distinction is getting vanished 
owing to many mixed marriages. All documents of the former 
times are destroyed by white ants. 


APPENDIX II. 
PORTUGUESE IN EASTERN BENGAL. 
By the late Dr. James Wise, M.D., of Dacea. 


[ P. 409] “ The first Portugall," as far as Antonio Galvam 
knew,! “ which drunke of the River Ganges was a knight, called 
J. Coello.” In 1516, Fernando Perez de Andrada was sent 
with a letter to him. but the credit of having discovered and ob- 
served the country is due to Don John de Silveira, who was 
commissioned in 1518 to negotiate with the King of Bengal. 
The embassy was hospitably received by the governor of 
'" Chatigan, " but a quarrel arose, and though speedily quelled. 
broke out again, and with great difficulty a treaty was conclud- 
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|n The Discoveries of the World. © Reprinted by the Hakluyt Socie- 
tv, p. 131. ~ 
| | . . c. A 1913, p. 285) Coello 
sacra Andrade to the Court of Bengal then under Sultan Husain 
The Portuguese Viceroy of India at the time was the famous 
Iphonse Albuquerque (1509-1516 ): and he was succeeded by Lopez 
Suarez, H.E.S. | 
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ed. The governor, however, was only dissembling. The 
Portuguese vessels were attacked by a swarm of war bonts, 
which they repulsed, but were obliged to retire to Ceylon in a 
very erippled state.' 

Another account is, that Silveira, being sent to establish 
^ factory in Bengal, met with a most unfriendly reception 
owing to a rumour that his fleet was a piratical one. The ex- 
pedition passed the winter amid great hardships, especially 
from famine, and the crews would have perished miserably but 
for the opportune arrival of another flotilla under Juan Coello.* 

It is in connection with this expedition that Dacca is first 
mentioned in history. Fonseca refers toa governor of the city 
of '** Daracca. ' and Castanheda styles him “do Senor da Cidade 
Darracao. ''* 

In 1527 a Portuguese vessel was wrecked on the coast of 
Chakaria, south of Chatigan. The crew on reaching dry land 
were ill-treated by the inhabitants and one of them killed.* 

As early as 1528 the Emperor Baber casually mentions that 
the Bengalis were famous for their knowledge of artillery, ac- 
quired, there is reason for believing, from the Portuguese. A 


' few years later Mahmúd Shah, king of Bengal, hard pressed by 


Pi Afghans under Shir Shah, applied for aid to the Viceroy at 

Goa [Nunode Cuna]. In 1537 a small force was sent under 
Martin Alfonso de [p. 41060] Melo. but before it could reach 
Gaur, that citv had been taken by the Afghans. The Portuguese 
soldiers were at first ill- used, but their bravery in holding the 
pass of Paliagarh gained them better treatment, and permission 
was granted to build a fort at Chatigan. 

The Portuguese had no established government, settle- 
ment, or fortress in Bengal at the end of the sixteenth century. 
As a writer remarks, having no laws, no police, and no religion 
thev lived like the natives, A lucrative and thriving trade, 
however, was carried on at Hughli, or, as it was then called, 
Golin and Porto Pequéno, as well as at Chatigan, or Porto Grande. 
Furthermore, numerous Portuguese adventurers resided with 
their families in Bandels* trading in salt and cotton goods, 
which were — in '* Foists, '' or Jaleas, to Dianga,* and the 


! ** Osorio da Fonseca, ' p. 412; ** Lopez de Castanheda,” Lib. iv, 


on. A^, 39. 

6 ** Faris-y-Sousa "’, i, 220. 

^ ** Fonseca,'" Lib. xi, 413; '' Castanheda", op. eff. [Father Hos- 
ten notes that Dr. Wise is at fault in saving that this is the first mention 
of Dacca. The reference is to Arakan— Racas in Portugnese. ] 

* ** Histoire Générale des —— b —— 

^" From Persian ** Bandar.” n ard ei — 

5 The site of Dianga is still dh unl. Du arri ( Liv. X3) sem it is 
= une ville sise en ce port de MEE ou les nefs qui v Inde, 
mouillent l'anchre." Van der He describes it as ** eene Stadt in de 
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Portuguese settlements on the Malabar Coast. Others took 
service with native princes and fought bravely against Mughal 
and Afghan. These mercenaries were regarded as rebels (levan- 
tádos del rey), because they neither assisted their countrymen 
nor paid tribute to the Goa Government. Their character was 
infamous, The majority was composed of military deserters, 
ruined traders, renegade priests, and spendthrifts of all ranks 
and professions, who, resorting to Bengal, led scandalous lives, 
without any religion or law. The dishonour brought on the 
Christian name forced the Church to interfere and at the end 
of 1597 | May, 1595] a deputation consisting of two Jesuit 
fathers from Goa and one from Dianga, was sent by the Arch- 
bishop of Goa to preach the gospel in Bengal and minister to 
the Portuguese settled there.' 

In 1598, the fathers arrived at Hughli, where many Portu- 
guese and native Christians resided. The number of professing 
Christians far exceeded what was anticipated, and at Ciande- 


‘can’ or Jessore, the mission baptised two hundred free and bond 


men. The toleration of the native rulers and officials is most 
surprising. When the fathers left Hughli, after founding a 
school and an hospital, the first in Bengal, the Mungif did not 
exact the customary fees. At “‘Ciandecan” they were given a 
piece of land rent free on which to build a church, and got 
permission to preach and convert at pleasure. At Sripur the 
same liberality was shown. Six hundred pieces of gold were 
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Ruins of a church, etc.. are anid to bo still visible there. Three miles to the 
north on the opposite bank, half way tothe present town of Chittagong ts 
Angaracole, which had also an Augustinian Church when Manrique visit- 
ed Chittage in 1630. In 1843, Father Barbe, the Vicar of Chittagong, 
wrote to the Bengal Catholic Herald (Vol. V, pp 268-271) that 12 Christian 
families still lived at Deang; and that he had been told ** by à Mosulman, 
who is about | O years old. that he recollected the time when some of the 
ville close to that place were all inhabited by Christians. Since that 
epoch, some families are gone to Tipperah, some to Neacolly ( Noakhali ) 
ana the remainder are in different places of the Chittagong District. 

(cf. Father Hosten'* notes to Père Barbier 's letter (loc. cit , pp. 20 and 21) 

» SS. 

" were, however, priests in Bengal proper before 1597. to 
whose ministrations the occurrence of the Christians referred to in the 
rag | Jesuits from Goa (Antonio ‘az 
1576 as having visited Bengal. Another 







itation to Fs Si in 1580 of Aquaviva, Henriquez and 
Seth andan gei o pp. 289. 290 and 322). The names 
. Wise states), sent by Father Nicolas 
»agal from Goa in 1508 
Fernandez and inie Sosa. They were joined in the 
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following year by Andrew Bowes and Melchior de Fonseca; but Father 


v ir * 
| ther latter came from Dianga. Fernandes 
j —— eg rn * 602 from ill treatment at the hands of 
op. €it., pp. 200 and 291 ; Beveridge. 
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assigned as an annual contribution ; while at Baklá the salary 
of two priests was paid by the Rája. 

[p.411.] In 1601, the Jesuits had two missions in Eastern 
Bengal, one at Jessore, the other at Chatigan. Owing, however, 
to disturbances, the Jesuit fathers were withdrawn, and the 
Church of Eastern Bengal was transferred to the care of August- 
inian monks from Goa. At the end of the sixteenth century 
there were churches nt Jessore, Bakla, Dacca, Sripür, and 
Noricol, ! supported by Portuguese settlers and native con verts, * 

Very little is said of the internal condition of the country. 
Dákáíts infested the tidal branches of the Ganges at that time, 
as they did two centuries later. The country generally was 
remarkably fertile, and the abundance of corn and fruit almost 
incredible. Wherever they went the Hindu and Muhammadan 
inhabitants treated them with marked respect and kindness. 
Father Pimenta has left us the following charming description 
of the scenery of the Delta. 

“The route from Baklá to Jessore [Ciandeca] is so agreeable 
and picturesque that I have not seen its equal. Plains 
irrigated by numerous rivers whose banks are adorned with the 
most beautiful trees. On the one side you perceive large herds 
of deer, on the other flocks of cattle. I forbear mentioning the 
luxuriant fields of rice, the thickets of sugar-bearing reeds 
(Arundineta calamis mellifluis redundantia), the hives of bees, 
the monkeys bounding from tree to tree, and such like objects 
that afford pleasure to travellers. Tigers and crocodiles that 
feed through our neglect, or fault, on human beings, are 
common. In the woods rhinoceroses are seen, but this far I 
have met with none." * 

In 1602, the Portuguese of Chittagong, being harassed by 
attacks of the Arakanese, made Sondip their chief stronghold. 
This island, situated in the estuary of the Ganges, is probably 
the oldest and most permanent of the group which the mighty 
river is for ever building up and destroying. It had belonged 
to the Rajah of Bakla, but the Muhammadans took possession, 
and when Le Blanc and Caesar Frederick landed, between 1565 
and 1586, the Moorish inhabitants were most friendly and 
courteous. The fertility of the island was unparalleled, the 
population large and prosperous, and the cheapness of food 
extraordinary, The manufacture of salt and the trade of ship- 
building were carried on with great energy and success. 

! Ia Rajnagar, on the right bank of the Padma. 

è For further particulars regarding the Jesuit Mission, see R.P. 
Petri Jarrici, ** Thesaurus, ™ iii, 2, c. xxix; ** De rebus Japonicis, Indicis, 
ete." A Johanne Hayo, Scoto S.J.P., 800; ** Exemplum Epi tolae P. 
Nicolai Pimentae.'" Romae, 1602. [Also Josson, . 

. 9). [Father Pimenta i» quoting from n letter 

. from Ciandeca by Father Melchior Je Fonseca. 

of this passage may be seen on pp. 3! and 32 of 
j- HLE.S.) 
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The Portuguese, under command of Dominique Carvallho, 
a vassal of the Baklá Rajah, and Manuel de Mattos, from Cha- 
[p. 412] tigan, seized the island, but before they could secure 
their hold the King of Arakan’ with a large fleet, and supported 
by a hundred ‘* Kosahs '* from Sripür, sailed for Sondip. The 
Portuguese joined battle and were victorious, capturing over a 
hundred war boats, but so many of their own vessels were 
disabled that thev hastily evacuated the island and retreated to 
Baklá, Srípár, and ‘‘ Ciandecan." The King of Arakan having 
recovered Sondip. invaded Baklá, threatened Jessore, and 
bonsted that he would conquer the whole of Bengal. 

In May, 1603, Carvallho was at Sripür. a city belonging to 
the Bhüya Kedar Rai, superintending the equipment of thirty 
" Jaleas, "* when a fleet sent by the viceroy, Rajah Man Singh, 
and consisting of one hundred ** Kosahs " under ** Mandarai, "* 
hove in sight. Carvallho, hastily disposing his ships. engaged 
the enemy. and after a stubborn fight captured several vessels, 
and put the rest to flight. Mandarai was slain, and Carvallho 
severely wounded. The Muhammadan historian* givesa very 
different account of the battle. Kaid Rái Zamindar of Bikram- 
pür, he says, had been subdued by Rájah Man Singh, but in 
1603, forming an alliance with the Mag Rájah, he rebelled and 
laid seige to a fort near Sunnárgáon. Oa hearing of this rebellion 
the viceroy sent a force under Ibráhim Atka, and others. The 
confederates were defeated and many boats taken. The 
narrative, however, ends with the suspicious statement that the 
Rajah was compelled to entrench himself in front of the 
imperial troops to provide safety against their attacks. 

Carvallho proceeded to Hughli to have his wounds treated, 
and on his recovery, being invited by the Bhüya of Jessore to 
join in a war against the Mags, he proceeded, in spite of many 
warnings, to that court, where he was made prisoner and put to 
death. 

Although the Portuguese were turbulent and lawless, pillag- 
ing Mags, Hindus, and Muhammadans without distinction, 
they were sometimes entrusted with high military commands in 
Bengal. For instance, Pyrard de Laval mentions * one ^ Jean 
Garie, " who had under him ten thousand of the Bengal troops. 





t “Rex Ti e. Chaconae et Bengalae, Pegusii dominus." De 










the Portuguese to any governor, or commander in 
; uy from ** Mandár, '' to command. The English title. 
FAL M à official, ia the same word. 
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In 1607 the Mag Rajah made war, captured Dianga, and 
Ip. 413] drove the survivors to the islands of the Meghna. 
Sondip. which had fallen into the hands of the Mughals, was 
held by a force under Fath Khan, who had put to death all the 
Portuguese and the Christian slaves in the island. A few 
escaped with Sebastian Gonzales Tibao, and became pirates, 
plundering villages and conveying the booty to Bakla, where 
they sold it. Fath Khan having equipped a fleet, set sail to 
extirpate these pests, but Sebastian Pinto attacked his vessels 
off Dakhin Sháhbázpuür, destroyed a great number, and killed 
Fath Khan. In March 1609, the Portuguese, supported by 
troops from Baklá, laid siege to the fort of Sondip, held by the 
Mughals under a brother of Fath Khan, while the Hindn 
population looked on with characteristic indifference. The fort 
was stormed and taken after a gallant defence. The garrison 
and all the Muhammadans in the island, a thousand in number. 
were in retaliation massacred in cold blood. Gonzales perfidi- 
ouslv broke the agreement made with the Bakla Rajah, and 
instead of paying him half the revenue obtained from the island, 
refused to come to any understanding. The adjacent islands ot 
Dakhin Sháhbázpür and Patelá-bhanga were annexed and 
having in this lawless manner acquired possession of a small 
territory, Gonzales ruled both with wonderful tact and sagacitv. 
Trade flourished, and the Portuguese became the envy and 
dread of the neighbouring princes. Good fortune also favoure:! 
them A brother of the Mag Rajah, expelled from his country, 
sought shelter at Sondip. Gonzales married his sister, and 
after exacting a large sum of money, is suspected to have 
poisoned his brother-in-law. 

The unsettled state of the eastern frontier, and the devas- 
tation of the Delta by the Portuguese, forced Jahangir to trans- 
fer the seat of Government from Káj-Mahalto Dacca. In 1605, 
the Viceroy, Islám Khán Fathpüri, removed to the new capi- 
tal and at once took measures to extirpate the Portuguese, and 
secure a durable peace. The district of Dacca was then a 
settled portion of the Empire, but farther south Mughals, 
Afghans, and rebellious vassals ! contended for power. In 1610, 
the Mag Rajah made a treaty with Gonzales, in which it was 
agreed that the latter should command the allied fleets anc 
act in concert with the Arakan army as it marched along the 
coast, and that all territory conquered should be equally 
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Maldives where he was shipwrecked. An attack of the Mugha of Chitta- 
gong (?) on the Maldives gave him an occasion to —— in February or 
March 1607. He came for a month to Chittagong." H.) 


! In a mosque at Farridpür is an inscription of the date A.H. 1013 
(1604), beemtving the name of one * Aje &dur Khan Sultáni, but 
—— mention of an Emperor, which could only have been erected 
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divided between the two contracting parties. The campaign 
began, Lakhipür and Bhaluah were overrun, but on meeting the 
Mughal army the Arakanese, owing to the shameful defection 
of the Portuguese, were totally defeated. Gonzales, a witness 
of the disastrous battle, | p. 414 ] Hed to Sondip, after putting 
to death all the captains of the Mag fleet. The Mughals re- 
occupied Bhaloah without opposition, but did not follow the 
fugitives to Chétgaon. To consummate his villainy Gonzales 
waged war against his late allies, plundered and burned their 
villages, and, sailing up the Arakan river, attempted, but un- 
successfully, to capture the vessels anchored there.’ 

Up to this time Gonzales had refused to obey, or 
recognise, the viceroy at Goa, but in 1615, being hard pressed 
by the Mags, he submitted and urged an immediate invasion 
of Arakan. A fleet was accordingly sent under command of 
D. Francis de Menezes Roxo. It sailed up the Arakan river on 
the 3rd October, but the Mags, assisted by some Dutch vessels 
offered a stubborn resistance, and obliged the Portuguese to 
retire. In November, Gonzales arrived with fifty sail, when 5 
combinéd attack was made, but De Menezes being killed, the 
assailants fell into disorder and retreated. 

Gonzales returned to Sondip, but his power and popularits 
were gone, and his dispirited followers quarrelling among them- 
selves, allowed the Mags to take the island. After ruling nine 
years, Gonzales was stripped of his possessions ; ** his sovereignty 

like a shadow, his pride was humbled, and his 
villainies punished.” * 

The Portuguese never recovered from this defeat, although 

their flag waved for many years unchallenged in the Delta, and 
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! [For the origin of this account vide Faria v Sousa, Tom III, Pt. 1H. 
Ch. IX, p. 179 of the Spanish edition. There is an English translation of 
his work in the Imperial Library, Calcutta. H.H.) 

è: Faria y Sousa," iii, 268. [After being forced to leave Sondip. 
Gonzales took refuge at Sripür, and sent George de Sousa, accompanied 
bv the Superior of the Sondip Mission to obtain the ission of the 
Nawab of Dacca, to establish himself there. As the Nawab refused to 
allow the Superior to return to Sripdr, this Father may probably be 
` as the original Catholic missionary in Dacca. Katrabo, on the 
hya River, is o mentioned about the same time (1616) as a Christ- 
— . On the news of the capture of Hughli in 1632 reaching Dacca the local 
Maulvies beat. Father Bernard of Jesus so severely that he died a few dav= 
later. Another Bengali Christian of Sripar by name Garcia was taken 
prisoner to Agra where he died in 1634, (Josson, op .cit., pp. 322, 323, 36:1 
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the imperial Nawarah dared not meet their '* Galliasses ' — 
fight. Bernier, * however, makes mention of another Portt- 
guese adventurer who acquired temporary power. ‘‘It was 
these same pirates,” he says, **‘ who at this time took Sondip, 
in which a certain notorious monk of S. Augustine, named 
Fra Joan, acted the petty sovereign for several years, having 
managed, God knows how, to get rid of (se defaire) the command- 
ant of the place.” 

For the next fiftv years the Portuguese lived by piracy, 
and by making raids upon the peaceful villages of Bengal. 
Some entered the military employ of the Arakan monarch, and 
commanded expeditions sent against Bengal, Pegu, and Siam; * 
others joined the imperial artillery, and Jahangir was wont to 
say that one Portuguese soldier would beat three of his own 
people. [p. 415] Many assisted Shah Shuja in his ill-starred 
rebellion of 1660, and when his cause was lost became Dakaits 
infesting the Sunderbuns, and lying in ambush in a creek nea 
Sagar, still known as “ Rogues’ River,” waylaid vessels beat- 
ing up the Hughli. * 

In 1662, the shipwrecked crew of the “Ter Schélling " * 
arrived at Bhaluah, where they found Muhammadans speaking 
Portuguese, and the Moorish commander protected by a body- 
guard * consisting wholly of Christians negro-born, and sub- 
jects of the King of Portugal," who were treated with especial 
honour on account of their valour. Other writers, however, 
cive a different estimate of these *' negro-born " Portuguese, 
and in the seventeenth century their usual sobriquet was 
* Gallinhas del Mar ” [Sea Hens] on account of their habitual 
cowardice. The history of two centuries confirms the latter 
judgment, and, except under verv exceptional circumstances, 
the Portuguese Eurasian has never proved himself a valiant 
soldier. 
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| Tavernier describes the ‘‘ Galeaga’’ as a long swift boat, often 
with fifty oars a side, and two men to each oar. Tt was generally gaudily 
painted and ornamented with blue colours and gold foil. — * 

2 * Historie de la derniere révolution des Etata du Grand Mogol. 
Paris, 1670. The incident is not mentioned by Faria y Sousn, whose his- 
tory ends with 1640; and as Bernier left India in 1668, it must have 
occurred between these datea. [if it ever occurred at all. H.H.] 

5 ** Voyagede Wouter Schouten, '' ii, 168. [J'osson records (op. ctt., pp. 
364 and 365) that Father wis du and other Augustine priests between 
1622 and 1635 baptised at the Chittagonian ports of Dianga and Angara- 
cole nearly 28,500 out of 42,000 prisoners en by the Mughs and Ferin- 
zis in Lower Bengal and Orissa, besides 6,000 others.  H.E.S.] 

* [This Portuguese fort at Bangor ne first established after the fall 

ughli in 1632 (Josson, op. cit., p- hs Eso 
o: ars A Relation of an ortunate Voyage to the Kingdom of Bengala. 
By Mr. Glanius, London, 1682, 8vo. This is merely an English transla- 
tion of ** Vervarelyke Schip-Brouk van t'oost Indisch i Jacht Ter Schel- 
ling under het landt van Bengale." Amsterdam, 1675, 4to. The nuthor 
is Frans van der Heiden. + 
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* The capture of Hughli in 1632, and the slaughter of its brave 
defeaders, was the death blow to Portuguese prestige in Bengal 
and in 1666, when Shayista Khán determined on annexing 
Chátgáon and the islands at the mouth of the Meghna, he threat- 
ened the Portuguese with the fate of the Hughli garrison if thev 
did not submit and become subjects of Shah Jahan. The 
evil deeds which provoked the Muhammadan viceroy to inter- 
ference are detailed by Bernier, a most prejudiced authority. 
Bad as the Portuguese undoubtedly were, their cruelty was 
exceeded by that of the Mags, who penetrated into the interior 
pillaging and ravaging the country, and leaving behind a name 
hateful even to modern Bengalis, 

On the appointment of Sháyista Khan in 1664 to the 
zovernment of Bengal, an expedition was organised against the 
Portuguese banditti. The fleet, a very powerful one, supported 
e by several Duteh vessels, being put into the highest state of 

efficiency, was directed to act in concert with the army pre- 
paring to march on Chittagong. Alarmed by these prepara- 
tions, and won over by bribes, many Portuguese left Chitta- 
gong '* m forty or fifty galliasses," and gave themselves up as 
prisoners to the Nawab at Dacca, who overwhelmed them with 
favours. Many were induced by large pay to enlist in the 

Imperial army, while a settlement at Farangi Bazár was 
established for the old and physically unfit. 

ip. 416] When the army and fleet of the Mughals advanced 
upon Chittagong, the island of Sondip was occupied by Dilawar, 
a Muhammadan. and troops in league with the Mags. A detach- 
ment was landed, the fort was beseiged and taken, but a Mag 
flotilla coming in sight, the troops were hurriedly withdrawn, 
à and the transports sailed to Nawakhali, In the following 

December [Nov. 1665| a larger force occupied the island. and 
held it. The main army then advanced along the coast, meet- 
ing with little opposition. Letters were sent to the Portuguese 
in the Mag service offering advantageous terms on submission. 
Several of these letters being intercepted the Mag Rajah tried 
to induce the soldiers to remove into the interior of Arakan, 
but refusing to do so, they finally left in a body for Bengal. 
"On the 18th December, 1665, they arrived at Nawakháli, and 
the leaders set out for Dacca, where they were graciously recei- 
ved by the Viceroy. Some were enrolled as volunteers under 
an Englishman named Captain Moore,' and joined in the expedi- 
tion against Chittagong. 








I. Nothing further has been learned regarding this soldier, but at the 
wesent day a small ** Tappa" or division, in Bikrampür is named after him. 
As Father Hosten points out, Dr. Wise bas strangely misinterpreted the 
Portuguese phrase taó Mór. It merely refers, as can be seen from 

tabuddin Tālish 's account of the uest of Chittagong (J. N. Sarkar, 
J.A.S.B. , 1907, pp. 405-125) to the Chief Captain (Mor zz Major) of the Por- 
tuguese, and not to an Englishman at all). 


p 
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On the 26th January, 1666, the garrison of that town 
capitulated and the Portuguese soldiers who had distinguished 
themselves in the campaign received grants of land.! 

With the capture of Chittagong and the pacification of 
the Eastern frontier the history of the Portuguese, as an inde- 
pendent and aggressive power, terminates. Throughout the 
Dacea and adjoining districts numerous settlements of Portu- 
guese Christians are still to be found, but none can claim 
relationship with the soldiers of the seventeenth century. * 

The following sketch of the Portuguese mission since its 
foundation in Bengal embraces the origin and history of these 
settlements. 

The Portuguese mission in Bengal was founded in 1599, by 
the Augustine, Archbishop of Goa. On arrival at Hughli the 
missionaries obtained a grant of rent free land. This grant 
originally consisted of 260 acres, but during last century it 
dwindled one-half. A chapel was built at Bandel, near Chin- 
surah and dedicated to ' Nuestra Senora del Rosario." The 
first “‘ regent " was Fre Bernardo de Jesus, and to this church 
all the other parochial churches in Bengal were affiliated. 

Since the beginning of the seventeenth century the Bishop 
of S. Thomé, or Mailapür, in Madras, has been the head of the 
Bengal Church. In 1606, Pope Paulus V made S. Thomé an 
episcopal see and by consistorial letters annexed to it the pro- 
vinces of Bengal, Pegu. and Orissa. The special mission to 
[ p. 417 ] Bengal was vested in the Augustinian monks of Goa, 
upon one of whom the title and prerogatives of Vicar General 
were conferred. 

A tradition is preserved by the mission, that in 1599, one 
of their number, Fre Luis des Chagos, was stopped on his way 
to Silhet by certain Christians who besought him to relieve 
them from landlord tyranny. On his return he bought the 
villages and lands of Nágori and Bhágori in Bhowál, settling in 
them thirteen families of Christians, including a converted 
Brahmin. * A piece of land was also purchased at Nárávan- 
dih, a suburb of Dacca, which still belongs to the mission. 


O — -—————— —— — — — ——— — — — —— 
— — — 











1 [For a fuller account of the conquest of Chittagong c/. Sbih&ábuddin 
TRlixh's continuation of the Fathiyyah-i-ibriyyah (abstract by J. N. Sarkar 
in J.A.S.B., 1906, pp. 257-260, and translation in J.A.S.B., 1907, referred, 
to in previous note). H.E.S.] : | 

# (1f Dr. Wise had inserted the words * so-called ' before ** Portuguese 
Christians,” this sentence would have been much nearer the truth, But 
a ntly, from what he says later the bility that the ion 
of a Portuguese name did not necessarily involve the owner 5 descent 
from a , did not occur to him. E.S.] ? 

à [As Father Hosten points out, the date of 1599 ia i poen 
The real name of Fre Luis das Chagos ( of the 5 wounda ) was 

igos, and he died in Sylhet inló90 (O Chroniata de Tistuorg, Tore Gon, 
1867, Vol. IL, p. 58 ) quo from a report of the Father Prov cial of the 
Augustines dated 1750. Meo Luis had bought land at Niagori to settle 
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The church of Nágori, however, bears the date 1664, and 
is dedicated to St. Nicola da Tolentino, ' the patron saint of the 
Augustine order. 

During the seventeenth century the success of the August- 
ine monks was most extraordinary. In 1602, three vears 
after its foundation, the Hughli mission consisted of over 500 
persons, among whom were many “ grands seigneurs," and by 
the end of the century the sacrament was administered to 
10,000 converts. 

The parochial church of Dacca, dedicated “a la Assump- 
cion de nuestra Senora’ was at Tezgaon on the north of the 
city, and its graveyard still contains the oldest tombstones 
and epitaphs in Eastern Bengal.* The early history of the 
mission is very interesting. Its success was chiefly owing to 
the conversion of a member of a distinguished Hindu family. 
The son of the Zamindár of Bosnah,* one of the twelve 


— — —— ————— 








thero the remnants of the Christians of Don Antonio de Kozario, the con- 
verted son of the HK ájá of Busna ( wide infra). This settlement, accor- 
ding to the same authority, took place in 1695, though the date given by 
Dr. Wise in his next paragraph for the foundation of the Nágori Church, 
vir. 1664, agrees with that quoted by Father Hosten from the Annuario da 
Archid. de Goa for 1897 ( pp. 193-—194 ): vide his notes on Archdeacon Fir- 
minger's translation of Fèro Barbier's letter of 1723 (Bengal: Past and 
Present, 1910, p. 223). * Bhagori* may be the village of Pangora near to 
Nágori: and the mention of a converted Brahmin is presumbly a reforence 
to Don Antonio who belonged to this caste. H.E.S. ] 

' S. Nicola da Tolentino died A.D. 1308, and was canonized by en- 
cyclical letters of Pope E nius IV, in 1446. [The Nagori Church wa- 
apparently the * principal ehurch' of the Christians visited by Bishop 
Laynez in tho spring of 1714, on his return towards Dacca from Ranga- 
mati (Assam) and Husainpur (Mymoensingh) cf. Josson op. cit., 1914, pp. 
5-7. H.E.S. 

T [According to the Annuario da Archid. de Goa for 1897 (quoted 
by Father Hosten on p. 23 of his notes on Pére Barbier's letter already 
referred to) the church of Tez n dates from 1714. The earliest monumen- 
tal inseription noticed by me in the church during a visit in 1913, was dated 
1725. As noted by the late Father Altenhofen, Dr Wise here confuses two 
churches. The original parochial church in Dacca was dedicated to Our 
Lady's Assumption; that at Tezgaon to Our Lady of the Rosary. The 
present Portuguese church in Dacca (which was only built in 1815) bears 
the name of Our L of Piety. H.E.8.] 

5^ Donde assiste Don Antonio del Rosario, hijo del Rey de Busna, 
a quien no sole convertieron nostros religiosos sinoque le redimio del 
cautiverio el Padre Manuel del Rosario, p. 24. ** Christiandad del 
Japan.' Su Autr. El P.M. Fr. Josèph Sicardo. En Madrid 16985 fol. 

[For full details of this convert of Busna (N.W. Faridpur) cf. Josson, 
op. cit., pp. 375-381 and Hosten in the C ic Herald of India-weekly 
numbers from Sept. 19th to Dec. 26,1917. Antonio--his Hindu name is 
not recorded—had been captured by the Maghe in 1663 and was ransomed 
bv Father Manuel del Rosario of —— . Being a Brahmin he was at 
first most unwilling to become « Christian, but St. Antony appeared to 
him in a dream, and this * sign from heaven,” led him to be baptised. 
On returning to Eastern Bengal about 1670 he induced within a short 
time over 30,000 pe to embrace the Christian faith; but the allezi- 
ance to Christianity of the Kumar's people at all evente seems to have 
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Bhüvas, moved by the preaching of the monks, was persuaded 
to become a Christian. Being baptized as Don Antonio 
del Rosario, he induced his wife and brethren to follow his 
example. 

Manrique,’ a Spanish Augustine monk, describing Dacca 
in 1641, mentions that families of Christians resided in the 
suburbs, at Nárávandih “ Manaxor," and '* Pulgari," and that 
a handsome though small, convent, as well as a good church. 
existed. Much intolerance was practised by Muhammadan 
Mullas, Pirs, and Darweshes, who denouuced all Christians for 
eating animals slaughtered in an unorthodox way. The Nawab, 
however, protected them and the position of the mission was 
so secure that another chapel and residency were about to be 
built in Dacca as well as two in the Bandels of Sripür and 
Noricol* In [p. 418] 1679 the converts in Eastern Bengal 





been largely nominal and Don Antonio had constantly to be rescued 
from the debtors’ prison at Dacca where he was consigned for debts, said 
to have been contracted in converting his ryots to Christianity. About 
1685 the Provincial of Goa ** ne tarda pas à retirer ses missionnaires de ce 
champ infécond, '" and finally, in 1695, the scanty remnants of the 30,000 
with «ome others whom the Father himself had converted to the faith, 
were removed by Father Luis dos Angos to Nágori which had been bought 
by this Father to prevent his Christians from being molested by non- 
Christian landlords. Don Antonio is said to have gone there too. and died 
m the end a good Christian. 

From a list of places given in Father Antonio da Magalháis' letter of 
1675, especially the portion reprinted bv Father Hosten in the Catholic 
Herald for October 17th, 1917, it appears that Don Antonio's work of 
conversion was chiefly carried on, not in Faridpur or Jessore., as one 
might have ex ted, but in the north of the Dacca and south of the 
Mymensingh districts along the Lakhya and Brahmaputra (cf. the villages 
Sagordi, Simulia, Egarasindhu nnd Dugduga). From a mention of Sirot 
and Baldacal, he may also have worked in Sylhet.  H.E.S.] 

| **Itinerario de las Missiones que hizo El Padre F. Sebastian 
Manrique." Roma, 1649, ito. [Previous to his visit to Bengal in 1841, 
Manrique had come to Hughli in 1628 and from there had gone to Arrakan 
where he remained from 1620 to 1630. He died in 1660 (ride Father 
Hosten'a edition of the translation of the first 20 of the 89 vede of 
Manrique’* work in Bengal ‘S.J 
* [In order to am p. * 
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were estimated at 30,000, and Don Antonio, attached to the 
Church of Noricol in Rájnagar, had joint charge with the 
'* rector * of 1,000 Christians. 

At the end of the seventeenth century the Portuguese 
churches in Eastern Bengal and Assam were those of ** Chand- 
pur" in Tipperah, Banja,' Pipph, Balasor, '"'Tambolin "-[Tam- 
luk, Midnapore], Jessore with 300 Christians, Hughli, Tezgáon, 
Dacca, and ** Arrayal de Bencamatis," or Rangamati in Assam. 
In 1713 Laynez, Bishop of S. Thomé, visited Bengal. He found 
Christian congregations at Hughli, Pippli, Chittagong Dacca, 
Husainpir in Mymensingh, [Nágori* ] and Rangamati, in 
Assam. 

It is difficult to arrive at any certain conclusion regarding 
the number of Portuguese Christians at different periods. 
Bernier was told by the priests that Hughli contained over 
8,000, and that in other parts of Bengal there were 25,000. 
Monsignor Cerri,* secretary of the congregation De propaganda 
fide, writing about 1680, estimated the number at 22.000 divid- 
ed into eleven parishes, each of which had a vicar and a 
curate. It was, he admits, hard to find any adult converts save 
Portuguese slaves, who had been bought and made Christians. 
In 1840, according to Mr. Tavlor,* the number belonging to the 





—- — ——— — — — — = 


frontiers (fronteras) the large mainas, or pay and salary, which are given 
there. Not less marvellous is the abundant supply of implements and 
entables. Anything man’s desire can wish for is to be found there. 
especially in the numerous Bazara or markets (Placas). T would wonder 
there at the sight of the quantity and variety of fowls and wild birds, 
all of them sold alive, and so cheap that it was like giving them away 
for nothing. For less than a silver real (four annas), in fact, one could 
very often get twenty turtle «loves or fifteen big wild pizeons, and all the 
other things went for the same price, more or less ,... The wealth of 


Noricul." Manaxor is Manaswar, a large village at the western extremity 


of Dacca city, and Narandin is Nérdyandia, at the eastern end of Dacca. 


Both are ancient settlements, post Gupta coins baving been discovered at 
the former, while at Naravandina there is still a mosque with inscription 
dated 861 A.H. (1457 A.D.: cide J.A.S_B., 1910, pp. 141-145). Pulgari, 
as Father Niard has alre suggested to Father Hosten, may be Phul- 
baria, a mile to the N.W. of Narayandia, near the present railway 
station. Some Feringi Christians still reside there. H-E.5.) 

1 [Dr. Wise adds in the text ** perhaps Banga in Farridpür''; but 
Father Hosten in his note 5 to Chap. V of the translation of Manrique '« 


Itinerario Oriental (Bengal: Past and Present, 1916, Vol XII, pp. 19 


and 20. )shows that it was (like Pippli and Balasore) not far from Tam- 
luk—probably on the Haldi River. 
1 (Cf. Note 4, p. 35.] - 
^ An account of the Roman Catholic Religion throughout the world 
ted by Sir Richard Steele. London 1715. 
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three parishes of Dacca, Bhowál and Husaimabad was 10,150. 
In 1873, the Portuguese vicar of Husainábád calculated that 
3,000 persons belonged to his church, while the French priest of 
the adjoining parish [Bandura Golla] rated his at 1,200. 

The census of the Dacca Farangis for 1877 and 1878 has 
been kindly furnished by Mr. R. D. Lyall, C.S., who considers 
the returns of the French Mission more exact than the 
Portuguese :— 


Mission. Parishes. I877. 1575. 
- Dacca ZU 103 212 

P : Nagori * 1,22] 1,265 
epu. doces ' ^ Tezgáon 2 140 122 
d Huezainá bád E 2.820 2.823 











Bandura ) MX 5.000 1.440) 

French .. ..* Tumilid > * 2,020 
Siral pur 3 3 (600?) 
[4060] 


The total number of Dacca Farangis may therefore be estimated 
at 5,500, but nearly 2.000 under the French fathers, being 
converted natives, have no right to be called Farangis at all. 
[p. 419] The system by which the Portuguese made converts 
was not one that could prosper. Children of both sexes, either 
kidnapped or purchased, were made Christians, while girls after 
baptism became concubines and their offspring Christians. At 
one time this trade flourished to such an extent that the slave 
dealers boasted of having converted more Hindus in a year than 
all the missionaries of India did in ten. When the Portuguese 
power in the Delta was overthrown slave-catching ceased, and a 
final blow was dealt to this novel plan of converting the natives. 
With the seventeenth century the Portuguese mission ceased to 
triumph, and during the last century and a half it has not 
held its own against Muhammadan aggression. Many reasons 
for this failure are assigned, but Monsignor Cerri refers it to the 
immorality of the priests and laity, the former leading loose 
lives, exhibiting t ignorance and extreme avarice, and 
—— large staffs of servants given up to all manner of vice 
and lewdness. The Goa priests, to whose care the Christians of 
Bengal’ were confided, have for many generations been half- 
castes, born and bred at Goa. Each parish church, moreover, 
is endowed with rent-free land, or with pro y held and man- 
aged by the vicar. Communication with 5. Thomé being irregular 
and uncertain, the internal economy and discipline of the pari- 
shes are not interfered with as long as the annual donation is sent 
to Goa An illiterate ood, a rich isolated establishmen 
and a simple credulous laity, was a combination of evils sufficient 
to ruin any church. No one who has given a thought to the 
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Portuguese clergv of Eastern. Bengal can wonder that they, 
inheriting a faulty system from their predecessors, have failed 
to instil new life among their flocks. Occupied as they generally 
are with the management of valuable church property, and of 
law suits inseparable from the possession of land in Bengal, little 
time, and less zeal, are expended on the spiritual welfare of 
their tenantry. A school is always attached to the church, 
but the instruction given is of the most rudimentary kind, and 
no attempts are made to raise the standard of education. 

Such being the actual state of matters, it is not surprising 
that the congregation De propaganda fide has for long been 
striving to gain possession of the churches and endowments of 
the Portuguese mission. Various law suits have been instituted, 
and in several instances, as at Dacca and Chittagong, the deci- 
sion of the courts has been in favour of the congregation.’ The 
French mission, guided by the able and benevolent Monseiz- 
neur Dufal has within the last fifteen years [i.e. prior to 1875! 
infused new spiritual life among these neglected Christians. 
The good bishop, assisted by an admirable staff of clergy, devote 
themselves to improving the people, and their schools are crowd 
ed with hundreds of [p. 420] boys eager for knowledge. The 
nuns of the ''Sacré Coeur" are engaged in an equally bene- 
ficient task. ‘To them is confided the religious and moral train- 
ing of the girls, and the schools conducted by them are models 
of order and propriety. 

Two centuries ago the Portuguese Christians were divided 
into three classes '"reynol," including those born in Europe, 
'"eastico," those born in India of Portuguese parents, and 
* mestico," or half-castes. These three classes no longer exist. 
The modern Christians are for the most part the offspring of the 
last and most numerous division, but they have lost all traces 
of their European parentage. Here and there a face charac- 
terised by large and rugged features. strikes a stranger Accus- 
tomed to the regular and more delicate lineaments of the average 
Bengali. but in complexion the Farangis are as swarthy as a 
Chandál The distinctive and favourite appellation of these 
Christians is Farangi, but the natives nickname them the '' Kala 
Matti," earth coloured Farangis. 

The Farangi peasant dresses exactly like the Hindu or 
Muhammadan ryot, but on gala days, especially among the 
wealthier classes, the peculiar costume, still worn at Chittagong, 
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i [The only case known to me in Eastern Bengal was that regarding 


the right to appoint to the living of Padri Sibpur, Ba nj, which 
was ultimately ist by the Pro anda (vide Bevoridge's Ba Pr. 
107 and 108). Tho dispute was y settled by a Concordat between 


Leo XIII and the King of Portugal in 1886, whereby the Portuguese 
Mission only retained jurisdiction over the churches and property they 
then possessed. If any members ef their flock chose to go elsewhere, 
they passed under the jurisdiction of the Bishop of Dacca. ,E.8.] 
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is put on. It consists of striped drawers. a shirt, or cloth 
«doublet, a skull cap with flaps fastened behind, and slippers. 
The women on festivals wear a white lace veil, or mantilla, 
covering the head and shoulders, while the common dress is a 
petticoat and a loose muslin jacket. ! 

í In Bhowál the title Bocto (Sanskrit Bhakta, a worshipper), 
is exclusively applied to the families of the first settlers. but in 
other places the name, it is said, was given to the secretaries 
who also acted as catechists in the absence of the pastor.” 

According to the French clergy, the Dacca Farangis are 
more moral, but quite as improvident as those of Chittagong. 
A poor man will not hesitate to borrow three hundred rupees 
for his marriage, while the rich will often squander eight 
hundred for the same purpose. The Bazár rate of interest being 
exorbitant, the borrower becomes impoverished for life, and 
rarely succeeds in clearing himself of the debt. The large ma- 
jority of Farangis in Eastern Bengal are simple peasants, but 
many voung men go to Calcutta, taking service as cooks, or 
undertakers (* Poberies'' from the Portuguese Pobre, poor). 

The peasantry are industrious though poor. They culti- 
vate the church lands, but the profit of their toil goes to Gow 
to support churches and monasteries. On the whole, their posi- 
tion is an [p. 421] unenviable one, being worse than that ot 
rvots under good native landlords, who generally do something 
for the improvement of their estates.* 

The minor excommunication, depriving the sinner of the 
sacraments until he vields and confesses his faults, is at once a 
powerful and convenient weapon for subduing any quarrelsome 
ryot. When the priest is only the farmer and a Brahman the 
landlord, the edifving spectacle is «een of a peasant appealing 
to the latter for redress. who if he thinks the punishment exces- 
sive, issues an order to readmit the accused to all the privileges 
of the church, and very rarely is the order disobeyed. 


! For further particulars regarding the *'*Feringhees," see ` Cal- 
cutta Review." Vol. liii, for 1871. [For the clothes worn at weddings vide 
PL I, (3), and Pi. II H. E. 5.) 

è Pére Barbier, however writing from Chittagong in 1713. says: 
^ Les Chrétiens du dedans des terres, nommés Boctos." Lettres Edifian- 
tea ii. 590. [| These still exist near Sultanpur, 15 miles N.E. of Chitta- 
gong, but they have lapsed to a sort of Hinduism. They claim to be 
Kshatriyas, but communication with them ts regarded as polluting by 
orthodox Hindus, Most of them serve as musicians and singers at fast- 
ivals, though of late some have taken to business (Letter from Father 
Altenhofen quoted by Father Hosten in Bengal: Past and Present, 1910, 


D. oe UPhis paragraph certainly gives a wrong impression — at all events 
of things as they now are, The Mission under the Bishop of Dacca has 
no church lands ; and any —— hm — of she d — 
of other n n derit. ed scam et mely doubtful —* of the — 
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The majority of Farangis read and some write Bengali, 
which has become the vernacular of all classes. Each indivi- 
dual is given at Baptism a Portuguese name, but an assumed 
Bengali one is commonly used, A few Portuguese words are 
still spoken, and the names of festivales and religious cere- 
monies are the same as in Europe. Yet, strange to say, Lent 
is called '* Roza,” the Persian name of the Ramazán fast. No 
Farangi possesses a Bible! but each one wears a rosary and 5 
crucifix. On Fridays they eschew flesh and during Lent ob- 
serve a strict fast. In most houses a recess, containing an altar, 
or '' Prie-dieu,"" is found, before which a lamp is lighted every 
evening, and on which flowers are arranged on “festa " days. 

On account of the prejudices of Hindus and Muhammadans 
there is no Farangi shopkeeper in the villages of the interior. 
In Bhowál. swine are generally kept and large quantities of 
ham, bacon. and pork sausages, exported to Calcutta.* 

Farangis live in friendship and neighbourly sympathy with 
the natives, and are carnal esteemed for moderation and 
liberality. They cannot, however, be considered the equal of 
the frugal, sober, and industrious Hindu or Muhammadan ryot. 
in blind subservience to their priests, in superstition, and in 
servility to oppression, the Farangis are on a par with their 
neighbours, but in their intemperate habits, against which the 
pulpit fulminates in vain, they sink below the non-Christian 
‘races around them.* 


> 


APPENDIX III. 


HISTORICAL PRECIS OF THE CONNECTION OF THE CONGREE- 
GATION DE PROPAGANDA FIPE WITH EASTERN BENGAL.' 


(Together with recent figures relating to the number of Indian 
Catholics in the Dacca District) 


Through the courtesy of the Rev. Father A. E. Blin, C.S.C., 
Vicar of the Cathedral, Dacca, I am enabled to add the follow - 
ing notes on the Propaganda Mission to Eastern Bengal during 
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| [**"There was no translation of the Bible for Catholics till latels 
when the Bishop of Krishnagar published the New Testament; but in Dr 
Wise's time there were catechism, prayer-books and many other things 
Dr. Wise did not know that the three first books ever published in 
Bengali, dating from 1743, were published by the Augustinians. The Je- 
suita who laboured amo the Christians of Don Antonio had been active 
too at fing vocabularies, a grammar, ^" catechism, ete. HH 





è [Swine are no longer kept, so this trade has ceased. H.E.S. | 
^ 





2: subservience to any body ia certainly s thi of the past and the con 
5 mon laint of the priests is the ref of their flock to listen to 
2^ d € or arhnonition, In the case, however, of intemperance 


^» distinct change for the better i» said to be perceptible. H.E.S.] 
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the fast 85 years, collected from two volumes of typewritten, 
transcripts from the Catholic Herald and Indo-European Corres- 
pondence (1845-1912) in the Librarv of the Bishop of Dacca. 

From 1834, when the Rev. Dr. St. Leger was appointed 
by the Propaganda Vicar Apostolic of Bengal, till 1845, East- 
tern Bengal formed part of the Vicariate of Calcutta. In the 
latter year steps were taken to erect this portion of the Pro- 
vince into a separate Vicariate, the first acting Vicar Apostolic 
being the Rt. Rev. Dr. Thomas Olliffe.' During his time, in 
1547, the first Sisters (of the Loreto Order) came to Dacca and 
established the Nazareth Convent in the house next to St. 
Thomas’ Protestant Church. On the death of the Most Rev. 
Dr. Carew in November 1855, Dr. Olliffe assumed charge of 
the Western Bengal Mission and for the next five years Eastern 
Bengal was under the charge successively of the Very Rev. A. 
Goiran, Vicar General (till 1857) and the Rev. L. A. Verité of 
the Congregation of the Holy Cross (Pro-Vicar Apostolic) 
This Order of Priests, whose mother-house was at Le Mans, 
France, had first come to Eastern Bengal in 1853. On tne 
death of Father Verité in 1859, Dr. Peter Dufal of the same 
Congregation, who had come as a Missionary to Bengal in 1857, 
was appointed in July 1860 as the second Vicar Apostolic and 
continued to hold charge of Eastern Bengal for the next six- 
teen years, with the exception of a short interval in 1867-68 
when he went back to France for about a year as Superior 
General of the Congregation of the Holv Cross. 

In 1876, on the resignation from ill-health of Bishop Dufal* 
the Mission passed for a time into the hands of the Bene- 
dictines, owing to the crippling of the resources of the Congre- 
gation of the Holy Cross by the Franco-Prussian war. he 
Kev. Father Cuthbert Downey, O.S.B., acted for two years as 
Pro-Vicar Apostolic, but in 1878 the Rt. Rev. Dr. Ballsieper, 
O.S.B., was appointed as third Vicar Apostolic of Eastern 
Bengal. During his Vicariate, in 1882, Nuns of Notre Dame 
des Missions of Lyons first came to Chittagong ; and in 1888 the 
Mission in Dacca was again placed in the hands of Fathers of 
the Order of the Holy Cross, 

The final settlement of the dispute between the Propaganda 
and Padroado (Portuguese Mission) was arrived at in 1886 
when a fuller concordat than that of 1857 was drawn up and 
a Bull (^ Humanae Salutis Auctor,” 1 Sept., 1856) was issued 
to give force to the settlement. At the same time, the Indian 
Hierarchy was established, and the whole of the country 
divided into provinces, Dioceses, and Prefectures Apostolic. 


— — — OE 





! Dr. Olliffls was confirmed as Vicar Apostolic by a decree of the 
Sacred zregation de Fide, dated 15th February, 1850. 
* Mgr. Dufal, who he title of Bishop of Deloona, o.p.f.. died 
at Neuilly-sur-Seine in 1898, aged 76. 
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Mgr. Ballsieper became the first Bishop of Dacca.! On his 
death in April 1890, the aged Mgr. Augustin Louage C.S C. 
was made Bishop (in 1891), and when he, in turn, died in June 
1894, he was succeeded by the Kt. Rev. Father F. J. Hurth. 
In 1895 Sister Catechists of the Order of Mary Immaculate, 
Paris, arrived in Dacca to take the place of the Sisters of the 
Holy Cross who had withdrawn the previous year. Bishop 
Furth continued his work until 1909, when he resigned owing 
to ill-health, and the Rev. Father F. F. Linneborn, C.S.C., 
became the fourth Bishop of Dacca. Bishop Linneborn died 
in July 1915 and was succeeded by the present (fifth) Bishop, 
the Rev. Dr. Joseph Legrand, C.S.C. 

Beyond one allusion to Nuns of the Sacred Heart of Jesus 
at Chittagong in the /»ndo-European Correspondence for Dec. 29th, 
1556, I have been unable to verify the reference by Dr. Wise to 
Nuns of this Order carrying on work in Eastern Bengal. At 
the present time (1921) the nuns both in Dacca and Chittagong 
belong to the Order of Our Lady of the Missions. They suc- 
ceeded the Sisters of Mary Immaculate in 1912. 

As regards the present number of Indian Catholics in the 
Dacea District the subjoined table gives the latest figures 
recorded by the missionaries themselves. The Portuguese 
Mission figures are quoted from the Catholic Directory of 1914; 
while those under the Dacca Mission give the result of a Mission 
Census in 1911. 

Name of Parish. 
Portuguese Mission 


Number recorded. 


I. Hashnábád 4 3,232 
2. Tutail "x . 912 
3. Dacca Us M és 660 
4. Tezgáon T o 225 
5. Nagori * P» * 2,054 





Torar (P.M.) 0,459 
Dacca Mission. 








6. Bandura Golla oa =e 2.217 
7. Solepur E e^ oe w5 
S. Tumilia * sr wie 3.973 
9. Maulsaid “2 T T 2 
10. Bagunbari (now removed to Kamala- 
pur and other villazes near Sabhar) 50 
Tovrat (D.M.) 7.565 





The grand total is therefore 14,054, or an increase of about 
5,500 (or nearly 6595) during the 35 years that elapsed between 
1875, the date of the collection of the figures given in the last 
column of the table on p. 35, and 1913. "The ca Mission is 
increasing at nearly twice the rate of the Portuguese Mission 

previous Vicars-Apostolic had only held titular Bishoprics 
tibus infidelium. 
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the proportions being 86%, to 46", Thisis due almost certainly 
to emigration from churches under the Portuguese to areas 
under the Bishop of Dacca. The total rate of increase is about 
9°, per annum as compared with 1.4",, the rate of increase 
recorded in the Census for Dacca District generally between 1881 
and 1911. 4 ^ s M 

It is only right to add that a considerable disci nev 
exists between the figures stated above and the government 





* figures of 1911 and 1921. The 1911 census gave 


census 
11.468 as the total for the Indian Roman Catholics in Dacca 


District. It may very possibly be the case that the Mission 


P * 4 7 > - 
census included family members who were away on service in 


Calcutta and elsewhere when the government census was 


en: while. on the other hand, some of these christinns may. 


Anglo- 





have returned themselves on the government forms 
Indians. The preliminary res at the recent 1921 census 
(for which I am indeb to Mr. J. H. Lindsay, C.S., District 
Magistrate, Dacca) showed a total of 12571—an increase over 
the 1911 total of 1103 persons, or 96%. The total popula- 
tion of the Dacca District increased during the same decade 


_by 5.894. " vd 8 
xo de 
— ise 
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6. Notes on Kharosthi Inscriptions 
By N. G. MAJUMDAR, M.A. 
(Plates III-—-V ). 


l. Shakardarra Inscription of the year 40. 


This inscription comes from a place called Shakardarra 
near Campbellpur on the North-Western Frontier, where it 
was discovered in an * old well '.' It was first brought to notice 
in 1908 by Mr. R. D. Banerji who published it in Jndian Anti- 
quary, Vol. XXXVIII, p. 66 and plate. In 1916, Professor 
Sten Konow utilised the record in his learned paper on the 
Indo-Seythians,* where incidentally in a footnote lie gave his 
own reading and translation of the inscription, which are, it is 
worthy of notice, materially different from those of Mr. Banerji. 
I now edit it from two excellent ink impressions kind!v placed 
at mv disposal by Professor Bhandarkar. 

The inscription is now in the Lahore Museum. ft is 
incised on a stone Slab and measures 10" x 74”. The size of the 
letters is between 2” and 4°. It consists of 4 lines and is slightly 
damaged at the right end. : 

The characters are Kharosthi of the Kusana period as 
portrayed by Bühler in cols. X-XII of his Tafel 1.—The 
language is a form of Prükrit, but it does not contain, as 
Mr. Banerji wrongly thinks, ‘a strong mixture of some foreign 
So far I can see, it does not possess any foreign 








ing characteristics may be noted: "The r is retained in group 
in all words except Potharadasa (l. 1). The nominative 







* in ^othavadasea (l. 1) —In respect of Orthography, the only | 
E. * vias point io ee is Ou enhadin bion of po lingual » 

or dental m in danamukho (l. 4). 

read the epigraph as follows -— 
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Remarks. 


I have retained almost wholesale the reading of Professor 
Konow. The only differences however between his text and 
mine are the reading of J’rantvadrena instead of T'rentvadena 
in 1. 3 and the recognition of the letter ve, which hitherto had 
escaped the attention of scholars, immediately after rain l. 4 
With regard to the former, i.e. T'ranivadrena, I have to point 
out that at the bottom of the fourth letter dra, on the right- 
hand side, there is a short stroke which may be easily read as 
the subscript r on a comparison with the same in the conjunct 
group fra in ] 2. Regarding the first letter of 1. 4, which I 
tentatively put as gu I have some doubts. Because it has a 
cumbrous shape unlike that of any Kharosthi letter so far 
known. ] suggest however that, this might perhaps be due 
partly to the unsmooth surface of the stone and partlv to the 
carelessness of the scribe, and that the original letter might be 
restored as gu so as to vield the reading gurave in company with 
the two letters that follow. lam aware that the fourthcease 
ending is generally substituted by the sixth case in Literary 
as well as Inseriptional Prákrit. But Sanskriticism even in 
case endings is not unknown. This somewhat rare use of the 
dative may not therefore be considered as altogether impossible. ' 


Translation. 


“On the 20th day of the month of Prausthapada, of the 
year 40. On this day, in the townof Sa.., has been sunk a 


well by Tranivadra..... (which is) a gift to (his) preceptor 
(? pw 
Notes. 


I have rendered danamukha simply as ‘gift’ after M, Senart 
who was the first to show that it is only a synonym for 
dana. This interpretation has been further strengthened 
by the luminous notes of Dr. Thomas in .J.AR.4.5., 1915, 
pp. 97-99. But there are other scholars, who translate the 
word as‘ an excellent gift *, no doubt on the assumption that 
danamukha =Sk.danamukhya. In addition to what Dr. Thomas 
has already shown I here invite attention to certain Jitaka 
passages which actually contain the word danamukha. In all 
these places, as will be seen, it can have no other sense possible 
-than* gift." In the Atthasaddajataka® the Bodhisattva is said 
to have been born in a rich Bráhman family of Benares; he 
received his education at Taxila and after his parents had died 





— = 


! Iin an article contributed to the Sir Asutosh Silver Jubilee 
Volames Prof. 8. N. Majumdar proves the existence of the dative plural 
in ‘epig — Pāli’ As the paper is not yet out I cannot refer to his 





i ts tail, 
Am Roe — R. ' 1902-3, > 164; Ep. Ind.. Yol. XII, p. 209. = ' * 
5 J'ütaka Tert, ed. Fausboll. Vol. il. P. 425, * 
— 
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spent all his fortune on gifts. In this connection we have 
‘sabbani vibhavajátüni dánamukhe viseajetvá, ' etc. Again 
in the Sasajataka! the Bodhisattva is described to have made 
a gift of his own body. Here occurs the passage ‘ sakala-sariram 
danamukhe datvá,' etc. In both the cases, it will be admitted. 
the word means simply * gift" and nothing more than that, 

. The word khadao is equivalent to khato=Sk. ksata 
which is used in the form chata in a Nüsik cave inscription. * 


In the Ára and Zeda inscriptions? the form is khade in place 
of kKhadao. 


2. Leriyan Tangai Inscription of the year 218. 


This inscription which occurs on the pedestal of a 
Buddhist image comes from a place called Lorivan Tangai on 
the North-Western Frontier. It was first edited by M. Senart in 
Journal Asiatique, Serie 9, tome XITI (1899), p. 526, and then 
by Professor Vogel in the Archacological Survey Report for 1903- 
4, p. 251 ffand plate. I now re-edit it from the original which 
is in the Indian Museum, Calcutta. 

It consists only of 2 lines and measures about 14^» 34”. 
The size of the letters is between 14° and 4". The writing is 
in an excellent state of preservation. 

The characters are Kharosthi of the Kusana period and 
the language is a form of Prakrit. 

I read the epigraph as follows :— 


Text. 
1 $a31001044 Prothavadasa di 204 111 Budhachosass 
danamwu[ khe* | | 
2 Saghorumasa sadar- Esarisa. - 


Remarks. 


The letter the is a restoration. No traces of it remain on 
the original stone, though Drs. Vogel and Bloch sav that thev 
isible (ef. A.S.R., 1903-4, p. 251 and n. 3). 


Translation. 


L The year 318, the month Se ts epee and 27th day. 
The gift of Buddhaghosa, (and) of Saghoruma* along with his 
wife Isvart. | ii. de 


| b s Notes. 
The word sadaresarisa was left untranslated by Professor 


~ 





nd. Vol. VII, p. 10. 
— Budhoruma of another Kharosthi 


t 
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Vogel though he was right in taking the last member of. the 
compound to be Isvari.' 

The names of the two donors are not connected by cw, 
a feature already well known from other early inscriptions : 


» 


= 
3. Weardak Vase Inscription of the year 51. 


This important record has been edited by Mr. Pargiter in 
Ep. Ind.. Vol. XI, p. 201ff and plates, and re-edited by 
Professor Konow in 5.58 4.W., 1916, p. S07 ff. The 3rd line of 
the epigraph, according to Professor Konow’s reading, contains 
the following passage: avi ya naragra paryata yava bhavagra 
yo adra—amtara—amdajo jalayuga ya yetiga arupydla sarvina 
puyae bhavatu. In this passage it is prayed that the merit 
acquired by the performance of certain religious acts might 
tend to universal veneration of all creatures. And in this 
connection mention is made of certain species of creatures 
that are to receive this veneration.—They are: adra-amfara 
amdajo jalayuga. Now what is meant by jalayugat According 
to Mr. Pargiter it is equal to “jalayuka (jala + ayu + ka), 
' meaning a creature which has its life in water.” Professor 
1 Konow on the other hand, proposes to take it as an equivalent 
of *jarayuka (jara + ayu + ka).. i.e. according to him, ‘living 
beings. I am, however. inclined to look upon jalayuga as 
made up of jalayu (i.e. jarayu) + ka being the Prakrit correspon- 
dent of Sanskrit jara@ayuja and Pali jalajujo. The word means 
‘born from the womb,” i.e. viviparous, and is exactly suitable 
in the present case. "The two other species of living beings are 
adra-amtaraja and amdaja. The former is equal to ardr- 
amtaraja, i.e. * those who are born in the midst of moisture’ ; 
and the latter of course clearly means * egg-born.' Classifica- 
tions of this nature, be it noted, are found in abundance 
throughout the Buddhist and Brahmanic literature. Thus 
e.g. in the Mahavastu (I, p. 211) and the Abhidharmakosavyakhya 
of Yasomitra the Garudas and the Nagas are classifie cor- 
ding as they are amdaja, samsvedaja, jarayuja and "forth. 
Again the same list occurs in the Dharmasamgraha edited by 
Max Müller (Annec. Or.) and in Manu, I, 43-45. 





4. Taxila Copperplate of Patika. 


ghe standard edition of this highly interesting record is by 
the late Professor Bühler in Ep. Ind., Vol. IV, p. 54ff and plate. 
Although the text has been on the whole correctly and 








| = 
|o ASR. 1903-4 . 252. ( l T 
? Cf. eg. Hudkapeierósn Budharachidasa,etc.,in AS... 1903-4, p. 
254; and also Mathurā Lion tal inscription no. G, Moahachartravasan 
Kwusulaasa Padikasa Mevakiea Chatavasa pue (* For the honour of the 
Great Seedy Kusulan Padika, (and) of the Satrap Mevaki ')—. id 


Vol. IX, p. a" » 
° ? 
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explained, vet in at least two places I would like to offer a 
different interpretation. 

In Il. 1-2 Bühler reads: Chahara [5o *] Cukhsasa ca Chat- 
rapasa [*] Liako Kusulako nama [1*] tasa putro Pa [t] [&a*]. 
Now the genitive in Chatrapasa is quite unexpected. The 
word refers to Liaka Kusulaka, whose name occurs immediately 
after it, and is in the Nominative case. I propose that there 
should be a riramea after Chatrapa and the sa be taken with 
the following clause Liako Kusuloko nama. I translate the 
entire passage as: “ The Chatrapa of Chahara and Cukhsa—he 
bv name Liaka Kusulaka (sa Liako Kusulako nama)—his son 
Patika”. 

Professor Lüders has suggested, and I thiek rightly, that the 
inscription belongs to the time when Patika was yet a yuva- 
raya (J.R.A.8., 1905. pp. 6641-5) The ruling overlord was his 
father Liaka. For an official endorsement ot his son's record it 
was perhaps thought necessary that he also should express his 
approval in writing. On the reverse of the plate we accordingly 
find the names of both Liaka and Patika. This portion of the 
document has been read by Bühler as follows:  Patikasa 
chatrapa Liaka. He renders it as ''of Patika, the satrap 
Liaka," which as it stands does not however convey any sense. 
Bühler supposes, though without any satisfactory grounds, that 
t means * Patika's (father), the satrap Liaka." But I do not 
think there is any proper justification for supplving the word 
‘father’ in the translation. In my opinion the difficulty in 
syntax is easily removed if we read the passage as: Patika 
sa-chatrapa-Liaka, that is, * Patika along with the satrap Liaka.” 
‘There may be just one objection to this reading being accepted, 
viz. that the name of the overlord (i.e. Liaka) comes after and 
not before that of Patika. But this practice is rather common 
and traceable in other records also as e.g. the plates of Danti- 
varman of Gujarat! the concluding lines of which are: matara 
mama Sri-Danti varmmanal Srimad-A kalavarsadevasiinoh tatha 


matan ma Sr-Dhruvarüjadevasya | Srimad-Akalavarsade va- 
sünoh- Here the name of Dhruvarája who is the paramount 


lord is mentioned after the name of his vassal Dantivarman. 


r 5. Mahaban Inscription of the year 102. 


This inscription which is now in the Lahore Museum (No. 
2) has already been edited by M. Senart in his * Notes d 


Épigraphie Indienne,” Jour. As., serie 9, tome 4 (1894), Part 


2. p. 514ff and PI. V, No. 35. I now re-edit it from two 
excellent ink impressions received from Rai Bahadur Dayaram 
Sahni through Mr. Ramaprasad Chanda, Superintendent, 


Archaeological Section, Indian Museum, Calcutta. 


— — — 





* ! Ep. Ind.. Vol. VI, p. 294, N. 81-82, 
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It is incised on a slab of stone and measures 1'43 x T” 
The size of the letters is between 3* and 1^. The characters 
are Kharosthi of the Saka variety. The sa in putrasa (l. 2) is 
archaic as in the inseriptions- on the Mathurá Lion Capital; 
the mu in danamukho (1. 1) is not of the cursive type as found 
in Saka and Kusana inscriptions: and further the letter ka 
has not that curvature in the head which is so characteristic 
of later epigraphs. The most interesting however is the 
conjunct letter t$! in samvatsaraye which was read ts by M 
Senart*. Its resemblance to the Central Asian f4 is clear 
enough and here the two distinct letter-forms f and 4 can be 
easily detected in the body of the ligature. Theligature ts 
also does occur in North-Western Kharosthi documents. Thus 
in l. 1 of the Paja inscription of the vear 111 the compound 
letter ts occurs, and not /4 as supposed by Professor Konow*: 
and in this conjunct group the letter sa is very very promi- 
nent. The language is a form of Praikrit.—The only interest- 
ing point to note is that the nominative singular is denoted bv 
o in danamukho in ]. |] and bhuo in 1. 3. In bhuo we have an 
instance of the elision of ta. For similar elisions of the letter 


see Professor Liiders' remarks, J.#.A.S8.. 1909, p. 664, n. 2. 


Text. 
1 danamukho [:*] 
2 Makadaka-putrasa Vayira[sa*} 
3 [ thuvo ] samvatsaraye 1 100 1 1 bhuo. 


Remarks. 


For the reading of » in danamukho see Professor Konow 
(Ep. Ind., Vol. XIV, p. 131). In 1. 3, the first two letters were 
left unread bv M. Senart. But I see clear traces of the and va 
here on the impression, though I am not certain that the 


restoration thuvo is beyond al] doubt. Regarding the reading 2# 


tá I have already discussed above. The last word bhu 
ie. bhütah, was read as bhuho by M. Senart, who res d it as 
bhū [ti] ho [tu]. Forocf. Thomas, Ep. Ind., Vol. . Table 
opposite p. 146. ; 

Translation. 

" Gift. The stipa (of) Vayira, son of Makadaka has been 
finished in the year 102.” 

Notes. 

Makadaka and Vayira sound like foreign names, For 

Vayira cf. Vayula in a Pathyar Kharosthi inseription— E p. 








! See N. G. Majumdar, ** The Süe Vih&r copper-plate '', Sir Asutosh 

Silver Jubilee Volum Sect., Part I, pp. 467-70. 
2 See Lüders, Site. Kön. Preuss. AK. d. Wiss., 1912, p. 
— 
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fnil., Vol. VII, p. 117. M. Senart, however, thinks that Maka- 
daka = Markandaka and Vayira = Vajra. n 
5. Manikiala Inscription oj the year 18. 


This well-known record has been thrice edited by Seuart ', 
Lüders:,and Pargiter*. Yet it cannot be said that its deci- 
ponens and interpretation have been placed beyond all doubt. 

o show how much still requires to be done I pick up a single 
passage (Il. 9-11) which has been read in at least three different 
Wavs:— 

Senart—Etena kusalamulena budhehi ca spavaspahi ca 
saca sada bhavatu. 

Lüders—Etena kusalamulena bucdhehi ca <avachi ca 
sacasana bhavatu. 

Pargiter—Sadhakadana-kusalamulena budhehi ca span- 
takahi ca sacasana bhavatu. 


But the plates accompanying M. Senart'* paper show 
clearly in my opinion the following reading: etena kusalamu- 
lena Budhehi ca athakahi ca samem sada bhavatu. I render it 
as: '* And by this root of bliss and by the Eight Buddhas | 
there always be tranquility." As regards the reading samam 
(i.e. samah) 1 have to point out that the upper portion of the 
second letter is a regular ma underngath which there is a short 


curve stroke, apart from the letter itself, that may be easily — 


read as anusvara. For a similar use of the word 4ama cf. 


the Sarnath image inscription of Budhagupta which contains 


e foll 







ing: yad=atra punyam pratimam karayitea mam — 


m 


astu tat mata-pittror = qurünam ca lokasya ca am-artham (Arch. 
Surv. Re * 1914-15, p- 125). 


— — 


— — — — — 


Jour. AS., 9 serie, tome 7, p. | ff and plates. 
x J. R. A. S., 1900, p- 600. 


a dx 1914; p. 646. 
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7 Preliminary note on Isopoda of the family Bopyridae 
parasitic on Indian Decapoda Macrura. " 


By B. Cnorra. M.Sc.. Research Assistant, Zoological 
- . Survey of India. 


Em 


(Read at the Ninth Annual Meeting of the Indian Science Congres: 
and communicated by the Director, Zoological Survey of Ingia.) 


> 

Nothing has so far been published about the Bopyrid 

Isopoda of the Indian Empire, and very little about those of 

neighbouring countries. A considerable amount of work has 

however, been done on the European forms by several workers, 

in recent vears, among others, by Giard and Bonnier, Sars, 

Bonnier and Tattersall, and the North American forms of both 

the Atlantic and the Pacific coasts have been more or less 

thoroughly investigated by Miss Richardson and some other 

scientists. Stebbing has described a number of species from 

Africa. So far as strictly Oriental forms are concerned, the 

islands forming the Malay Archipelago have received the most 

attention, though a number of species have been described 

from the seas around Japan. Giard and Bonnier based two 

of their new genera, Probopyrus and  Pelaegyge, on forms 

collected at Amboina, and Weber recorded more species of 

these genera from Sumatra and the neighbouring islands. Later 

Bonnier described his genus Orbione from Hongkong; and 

| Bopyrella from the Amis Island, Oceania. Nobili in 1905 3 
~~ added another species to the former genus from Singapore. 
— — — .. Some of the forms described by Stebbing were captured 
in the Indian Ocean, near the coast of Africa, and a few so 

g Horst has recently described 


— 
a. hee 























i 






two 
have no 


* 





D 
r 
_ = 


enus 
orth 







are in an unsatisfactory 


i Ò » - 
^ " s» 











176 Journal of the Asiatic Society of Rengal. [NS., XVII, 


condition, heing too damaged to be figured or described, Thus 
in our fawna Bopyrids parasitic on Macrura are represented by 
thirteen genera (or fourteen if that parasitic on Lafreufes i= to 
be considered new) and over thirty species. 

Argeria Dana, which was hitherto known froma single 
species occurring chiefly along the Pacifice coast of N. America, 
is represented by another species collected at Port Blair, 
Andaman Islands. The genotype of Bonnier's Bopyrella, with 
which genus | have also combined Hav's Synsynella, occurs 
in tlie Andamans. and besides this the genus is represented by 
a subspecies of Hay’s B. deformans and another species which 
|I have doubtfully referred te the genus. The genus Bopyrina 
Kossmann is already known from several species both from 
European and American waters. Vive species have been met 
with in India, four of which®are new. Four of these come 
from the Andamans. while the fifth is a coastal form found in 
backwaters at Cochin.  Hopyroides Stimpson is so far known 
from a single valid species; to this genus [ have referred 
provisionally another form parasitic on an Alpheid collected 
at the Andamans. Of the forms so far described under the 
genus Bopyrus Latreille, I have definitely recognised only a 
single species— R. squillarum. The Indian members of this 
genus parasitic on the common prawn, Leander styliferus, have 
been described as a variety of B. squillarum. A new species 
of Nobili's Epipenaeon has been found parasitic on à common 
Bengal estuarine prawn. probably Penaeus semisulcatus. The 
genus Palaegyge was hitherto known from eight species from 
the fresh waters of the Malay Archipelago and another doubt- 
ful one from the Canal zone in Central America. Of the 
eight Malayan forms two have been met with in India, one 
commonly in the Gangetic delta and the other in the deltaic 
waters of the Godaveri. Besides this, seven new species 
have been described, of which one is of special interest from 
the point of view of its host. All the sixteen species except 
this one. are parasites of Palaemon, while it lives on a 
Leander, a genus which was hitherto known to be parasitized 
almost exclusively by members of the genus Bopyrus. The 
genus Zrobopyrus is represented by two species, one collected 
in the Talé Sap in Peninsular Siam, the other occurring 
fairly commonly in the Gangetic delta. Orbione Bonnier 
has two species living in our waters; of these one, collected 
near the Andamans, has received a new name. Hemiarthrus 
Giard and Bonnier (= Phryxus Rathke) was hitherto known 
from two species, one found both in the European | 
American waters and the other exclusively al tlantic 
coast of N. America. Four new forms, al 
Lum eed Noon cari X have been 
around the Andama lophr 
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like ^tegophrycus Thomson and Stegias Richardson by the 
possession of triramous pleopods, is known from a single 
species parasitic on an Alpheid collected at Waltair and 
the Andamans. The other new genus allied to Pleurocrypta 
Hesse, is also known from a single species. which is based 
on a single specimen parasitic on a Synalpheus collected in 
Ross Channel, Port Blair. Andamans, 

The distribution in Indian waters of the genera Probopy- 
rus and Palaeqyge presents a very interesting feature. All the 
species of these two genera occurring in Malaysia are saul to 
be exclusively freshwater forms and are met with fairly far 
inland. One species of Probopyrus has been captured even at 
high altitudes. On the other hand the Indian species of these 
genera, though occurring for the most part in waters which 
are almost or even quite fresh, are nevertheless found in 
places within tidal influence, and some have actually been 
captured in places where the water is slightly brackish. Thus 
it is seen that the two genera which are exclusively fluviatile 
in the Malay Archipelago. are deltaic in the Indian waters. 
Dr. Annandale informs me that the same thing is observable 
in the case of several other genera and that, in fact. there 
seems to exist a more or less definite rule that certain forms 
which live exclusively in salt water in the west migrate more 
and more up stream as they proceed eastwards. As an instance 
might be cited the case of Leander. This genus is exclusively 
J anarine in Europe; in India some of the forms ascend for a 

* considerable distance up stream and one species, £L. potamiscus 

E Kemp, is found in places where the water is quite fresh: in 
| China the genus occurs in inland lakes along with species of 
Palaemon: while in Japan the common freshwater prawn is à 

species of Leander. The same is observable in the Molluscan 

xt genus Modiola. It is marine in Europe; in India it ts mostly 







2" marine but some species ascend up stream and become estuar- 

y — ^ ine; while in China the genus is met with in the inland lake 
use | saystem. " 

HERI "e; Another interesting point in connection with distribution 


— the marked resemblance that the Bopyrid fauna of the Indo- 
|J . —  pacifie region shows to that of the Atlantic coast of North 
| America. A number of genera are common to the two regions, 
and some of the species even show close affinity. 
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8. The Dhupi Copperplate lascription of Ramasimha, 
Sakabda. 1720 (A.D. 1798). 


By Prof. KisHokri Monan Gurra, Assam Educational 
Service. 


PRELIMINARY. 


In March. 1021, I got information of a copperplate lying 
in the possession of the Mohanta of the temple (now in ruins) at 
Dhupi within the furisdiction of the Jaintiapur Thana in the 
District of Sylhet and 23 miles from the Headquarters station 
I at once availed myself of a holiday to visit the place and see 
the owner of the plate and as a result I am able to edit aud 
publish this inscription for the first time. On examination 
I found it to be the same as was briefly noticed by Sir E. A. 
Gait in his " Report on the Progress of Historical Research in 
Assam '" (page 16) in the following words: * In this plate is set 
forth the grant by Raja Ram Simha of some land for the 
temple of Siva which had been erected by him at Dhupi ” 


The plate measures 8” =» 53° and bears the roval seal on the 

upper right hand corner. The seal is round in shape, having a 

circle of dots inscribed within two others. Inside the smallest 

circle is the device of a lion jumping over a bunch of water- 

lilies. The lion has its face turned towards the left hand side. 

The inscription is in twenty-eight lines, excluding the short 
invocator DD at the top and a few letters inscribed imme- 


: diately above the first line. These letters were omitted by 
— the inscriber from the main body of the inscription apparently 
A through oversight. One of the omissions is fas; to be added 
— after "fa in line 7, and the other æ to be placed before the word 
FL in line 28. Two parallel lines run along the four sides of the 


|. plate; and there is à small ornamental creeper design slightly 
— p below, or almost in a line with the last line, preceding the 
* sentence bearing the date. This creeper apparently indicates 

the place of = just as the * anunásika *’ eigu in line 7 indicates 
E that of faz; The lower part of the plate has sustained slight 
x * | damage in two places. without, however, injuring any letter. 
c" = Otherwise the plate is in good state of preservation, and the 
— b scriber has certainly the credit of a —— hand. 
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peculiar. The anusvara is written as in modern Nagri with a 
dot placed alone, or sometimes above, the base line. The char- 
acters are all well-formed and beautiful to look at. The /an- 
quage of the inscription is Sanskrit. The opening four lines 
are a verse in the famous Sragdhará meter and the concludin 
lines a verse in Anustup. The rest are in prose. Grammatica 
mistakes are few in number nnd are probably due to the inscrib- 
ers ignorance of the language. Correct readings have been 
given at foot along with the text. 

The inseription refers itself as already pointed out to 
Ramasimha If. who is the twentieth king in the List of Jaintia 
kings given by Sir Edward Gait (see Journal of the Asiatic So- 
ciety of Bengal, 1895, Vol. LXIV, part 1. page 246). His 
regnal years appear to have been from 1790 to 1813 A.D. The 
king, after having built a temple for Raimesvara-Siva on the 
Kapota tila (a small hill in the existing village of Dhupt, 
makes a grant of land for the carrving on of his dail v worship 
by Sri-Rukhada Paribrajaka or his disciples. 

The inscription is dated Sunday, the month of Jyaistha, 
full moon day, sakaibda 1720 (1798 A.D.). 


TEXT. 
( Edited from the original.) 


Shot | 
fasi a! Sİ Ivt 


1. 9a azgi anasa aa S)matrssarqrzi* crad 
2. gf: fafs «fafusi aisamen saat 

3. te: aarasafefaaica’ eter oat: stata: 

4. AFSAR RAT Rtg: i? Rafya 

5. ecw Fee aafaa wel ataa afaa: nt 

6. qy sran aaa atre 

7. tafa emafi sta fasaa gn Aaga 

S, atarsa eifecurtetfetcurarfet sarea ced rufum 


* 











LUTS bo inserted after "ifa in line 7. d 
2 To be inserted in line 25 in place of the creep design. ! 
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D. «i! syao [a«ad: ay | o WCHWSanpmt cies 
10. wen vj Ríafe *afénacrmmu mime: feos 
11. ch: Baan: cetarenf sum«rgséfeemt: Ssefacase 
12. gyet sula enuste confes: Aerts A 
13. Searing’ mie afs sarai ure iue Tus napa 
14. [sacar cn zwaanit: autcuferatevíerenp cun 
| 15. cater «ferm Sessa SAna met Secu: * 
16. fsaait: gaa: "fdwanatets salaries 
7. sestica aGcearanfafas: wre: eda tma 
IS. faa: aep aprut aasaga: Met unt SGT 
19. wanfafas: Resa afpera wre: 
20. ABMS: yfais pianta Bee 
21. fafs saa Raak aaa aaa Sten 
22. & faatama amras «quexf9z: apana 
23. aSittrga) speensfafast caaiafs AFTER? 
24. AeA fat: aafaa an asa TETE STS 
25. «I SiaararafaePetare RAAPA "s 
26. & Sts: amaa: agaaa PaPa” cx 
27. atamafąrta: fare) aa: páros cepe Stasi fea 
z 28. wife mig! sea! sazo affa Cah ejda: 
TRANSLATION. 


| Om (expresssed in svmbol). 
la-Rámesvara having been established on tbe Kapota hill, some 


(Salutation to) Sri-Durga- 
A temple of Siva named Sri- 


amount of land was endowed on Him by king Ramasimha on 

|... — ë Sunday in Sakabda, 1720 (expressed in astronomical language) 

ae hang DFpose of His daily service (to be performed) by Rü- 
— —  khada (lines 1—4). 

— — Having established a temple on the Kapota hill in 1720 

| and having set up a Siva-phallus called Ramesvara (therein) 
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the Purandara (i.e, king) of Jayantipura, Sci Sri Ramasimha, 
the chief among kings, gave him eight plots of land for His 
maintenance (4-7). 

This duty of maintaining (Him) should be discharged with 
(the income from) this land by Mendicant (paribrájaka) Sri 
Rikhada or by his disciples or by the disciples of his disciples. 
The description of this land (consisting) of eight plots is as 
follows (7-9) — 

To the north of this hill is the First plot which adjoins the 
land of Murtidhara, the Desammukha (literally, the chief of 
desa or district)! in the east, and has in the west a ridge of earth 
(setu), in the north the land known as Dauyatalabhitti and in 
the south this (very) hill. ‘This plot of land was purchased 
from the inhabitants of Chailá-khela in the province (rA j va)* 
of Javantipura for Two hundred Kürsápanas (9-13). 

The Second plot (lying) south of this hill has ridges in the 
east and west, the land of the inhabitants of Nava-khela in the 
north and the houses of the inhabitants of that khela (i.e. vil- 
lage) in the south. This plot was taken away from the inhabi- 
tants of that khela (13-15). 

To the west of this hill is the Third plot to the amount of 
Six kedáras purchased from Murtidhara for One hundred and 
forty kürsápanas; the Fourth plot measuring Six kedüras was 
but taken from the inhabitants of Nayáa-khela ; and the Fifth 
plot to the amount of Four kedáras was purchased from the 
Brahmana Sri-Juda for Sixty karsaipanas (15—19). 

The Sixth plot to the extent of Twelve halas is known as 
Jagaduviyakhala in the province (rājyn)* of Kharil (which is) 
changeable for lands attached to the settled parts (khalángàáni) 
in the woody region of Tapsibil near Baravakrá (20-22). | 

The Seventh plot to the extent of Four hilas in the land 
known as Vanabaurbhaga was taken from the Commander-in- 
Chief (22—23). 

The Eighth plot has the marshy tract (vil) called Hüulisá 
in the cast, the land called Gobhada ( * govata) in the west. 
the region called Sripura in the north: in the south it is the 
northern boundary of the land called Briddhala. This plot 
was taken from the queen (mahádev1) (23-26). . 

He, by whom the endowments of Siva are seized, would 
eat what is improper to eat and he would become a destroyer 
of good in this world (26-28). : 

Dated Saká&bda 1720, in the month of Jyaistha, on full 
moon davy (28). | 

Norks. | 

Political and Topographical.—The title ** Purandara " as- 


sumed by the kings of Jaintia, is also to be found in their silver - 
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coins. ‘The queen similarly had the title ** Mahádevi." This is 
further clear from an inscription of queen Kasasati of Jaintia 
(to be shortly published). 

The kingdom of Jaintia appears to have been organised 
into provinces called “ rájvas." Thus, for example, this in- 
scription tells us of two rijvas, namely, Kharil and Jayantipura. 
The term © Desammoukha " (i.e. the Chief of Desa) suggests 
that there were further subdivisions or districts called ** desas,” 
each under a ruler designated * Desammukha '' (deśamukh ya). 
The Marhatta government appointed officials under this desig- 
nation (see also Sukraniti I, 374). In the districts or desas 
were groups of settlements called ** khelas " or ** khalás ” cor- 
responding to villages The word *' gráma " (village) or 
=“ gama ' is also in vogue. I think there ts distinction between 
a “ khela”’ or * khalā " and a gráma. ‘The former being usually 
situated on elevated lands called tilás. lacks the compactness 
of the latter, and the homesteads of a khela are often scatter- 
ed in the midst of cultivable tracts. 

Almost all the places mentioned in the inscription, I um 
told, still zo bv the same names. I myself have visited some 
of these places.  Baravakrá is the old name of the modern 
Barak River. The mention of this river may help us in forming 
on idea of the east and south-east boundary of the .Jaintia- 
rA]. 

Economic.— The inscription makes it clear that the king 
was not the absolute owner of the whole land. He apparently 
exercised the right of ownership with regard to his ** demesne "' 
land only, such as the 2nd, 4th, 6th, 7th and Sth plots of land 
mentioned in the inscription, since he took away or resumed those 
lands from their occupants without paving a price. Buton the 
other hand he had to purchase the lands taken from the inhabi- 
tants of Chaila-khele, Mürttidhara, and Judi-brihmana. 

The gift as recorded in the plate is unconditional, the ab- 
solute ownership being transferred to god Siva, i e. the property 
is inalienable and free from any rent ordinarily payable to the 
king. This is thus an instance of Devottara. 

J Measurement of land according to Kedára or Keyára and 
Hala or hála is still recognised thus :— 
3 xe neri rg 
4 =1 gang 
yrs | pana 
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The ordinary medium of exchange in the kingdom of Jain- 
tin was kārsā or cowries. There was also a silver money (coin) 
called Katra taka which was priced at 4 as. according to the 
East India Company's standard of a sicca rupee (see. A.S.B., 
1895. Vol. LXIV, Part I, pp. 242-3). Local custom fixes the 
value of à táká or rupee in terms of cowrie thus :— 


4 kürs& or cowries=1 ganda 
20 gandis=I1 anna or pana 
(Therefore, SO cowries— l pana of karsa or l kársi pana) 
16 panas (or kársipanas)-—] káühana (küárs&pana or 
kahá pana of silver) or taka. 


Karsipana or kahapana was a very ancient form of money 
and it was issued both in silver and copper. The silver issues 
were called ** rüpyarüpa '" during the age of the Maury yas (see 
Kautilva's Arthasüstra, translation p. 92 and footnote 3). 
The copper issues are referred to in the Dharmasastras (Manu, 
viii, 134-8 : Yajnavalkya, I, 362-364: Visnu IV, 8-14). As far 
as my information goes no copper coin has vet been discovered 
in Jaintia, and the probabilty is that the Jaintia kings issued 
no copper coin, although they minted the silver pieces (kāträ 
tākā). 

From the above data we may ascertain the value of land 
at that time in Jaintia in terms of the E.I. Co.'s money (sicca 
ru ) or roughly in our money —— which is, however, a 

Jo 


debased coin in comparison with the Company's :— 
6 kedáras at 140 küarsüpana (lines 16-17) or Ks 8. 
12 as. 


— 1 kedara at Rs 1. 73 as. : 
Again, 4 kedüras at 60 karsaipana (ll. 15-19) or Rs 3. I2 as, 
] kedara at 15 as. 


Now, if the káhana or tākā imply sicca rupee and not the | 


kātrā tākā then the value of the kedára would be reduced to 
i of the amount, i.e. about 4 as. This is not very surprising, 
for, even now a bigha (% of a kediira or 4 of an acre) sells at 
from Rs. 5 to Rs. 10. Price has gone up only twenty times 
after the lapse of a century and a quarter. Money has also be- 
come much cheaper now. | | ES. 
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The inseription also shows the firm hold of Hinduism upon 
pon-Aryan Syntengs or at least upon their kings. 

e present Mohanta tells me that Parivrájaka Rikhada 
was, as indeed the very name suggests, an up-countryman. Ju- 
«là Brāhmana, (line 19) who was already a settler in Jaintia, is 

aleo apparently of the same nativity. The inscription of Bada- 
gosüyi (to be shortly published) too makes mention of a third 
up-countryman as the spiritual preceptor of the king. From 
these it would not be unreasonable to assume that the expo 
nents of Hinduism in the Jaintia court were to a certain extent 
Brahmins from Upper India. 


th 














9. Maner Copperplate of Govindacandra; V.E. 1183. 
By N. G. MAJUMDARK, M.A. 


| This copperplate comes from the village of Maner in the 
Dinapore Subdivision of the Patna District in Bihar. It was 
first noticed bv Mr. R. D. Banerji, in his Banglar Htihasa, Vol. 
I, pp. 205-96, and the Palas of Bengal (Mem. A. S.B. Vol. V), 
p.106. Subsequently à paper containing the text and transla- 
tion of the inscription as well as a rather indistinct photograph 
of the plate was published by Pandit Rümiüvatüra Sarmfi in the 
Journal of the Bihar and Orissa Research Society, Vol. II, pp. 
441—47. As the Pandit's article unfortunately contained many 
inaccuracies ] drew up this note some two years ago. But 
I did not venture to publish it because my transcript was 
not based on an inspection of the original plate. I have since 
been told that the original plate cannot be traced at present. 
I therefore feel no hesitation now in placing my account before 
scholars for what it is worth. | 
This is a single plate inscribed on one face only. There is 
& circular seal attached to it, at the top. It bears the name 
Srimad-Govindacandradeva right across the centre, a device, 
which looks like a Garuda, just above it, and a Sankha or conch 
f shell at the bottom of the legend. The plate contains 26 lines 
of writing which seems to be well preserved. The characters are 
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generally to be found in almost all the grants of the (jahada- 
vila dynasty. 

The grant was written by the scribe (Karanika) Thakkura 
Sri-Visvaripa. He is most probably the same as the scribe 
of the Ren,' the Raiwan* and the Lucknow Museum plate of 
3ovindacandra,* and also one of Govindacandra’s Kamauli 
plates.* The date is regular. The llth /ithi of TJTyaistha, Vadi 
ofthe Vikrama year 1183 (current) corresponds to Sunday, the 
llth May, 1124 A.D.^ Regarding the localities mentioned in 
this. inscription, Maniari is the same as modern Maner, where 
it was found in the possession of a Brühman family. The 
Maniari-patiala herein mentioned is evidently the same as the 
Ma[najra-pattala of the Benares College copperplate of king 
Jayaccandra®, son of king Govindacandra, dated 1232 V.E., 
ie. 1175 A.D. Gunáve and Padali must lie somewhere close 
to the present village of Maner; but these two localities I am 
unable to identify. 

This record supplies one more proof of the Gaihadavala 
occupation of Magadha towards the end of the Pala dynasty. 
The Pala sovereignty, over at least a portion of Magadha 
must have collapsed before 1124 A.D., the date of the Maner 
plate, because im that vear the Gàühadavüla king Govinda- 
candra made a grant of land in the district of Patna. At 
various dates between the years 1124 A.D. and cirea 1180 
A.D. we find the Gahadavalas ruling over Anga and Magadba., 
The Lar plates of Govindacandra? dated A.D. 1146 prove 
that he had by that year advanced as far as Mudgagiri or 
Munger. "There are indications that the occupation was by 
no means a temporary one. In 14690 A.D., as the Tárácandi 
inscription of Pratápadhavaladeva * shows, the Gahadavalas 
in the reign of Vijayacandra were occupying a territory, which 
included at least the Shahabaid District. Then we have the 


evidence of the Benares College copperplate of Jayaccandra - 


dated 1175 A.D. In that year he granted a village in the 
Ma[na]ra-pattala which I have identified with Maniari-pattala 
ie. modern Maner, in the Patna District. Jayaccandra was 
also the master of the neighbouring district of Gaya as appears 
from his Bodhgaya inscription, dated circa 1180 A.D". The 
rise of the Gáhadavülas may therefore be regarded as one of 
the greatest factors that finally brought about the decline of 


! Ind. Ant.. Vol. XIX, p. 252. 

z Ibid., Vol. DE LP: 113. i 
* Ep. Ind., Vol. XIII, p. 297 

* Ep. Ind., Vol. IV, p. 111, 
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the Pála power. As I have shown elsewhere (Ind.Ant., 1919, 
p. 46) no definite proof has yet been adduced which can connect 
the rule of the Senas of Bengal with Bihar. The successors of 
the Palas in Magadha and Anga were not the Senas, ns is 
commonly supposed, but the Gaáhadaválas. 


EXTRACTS FROM THE lExT. 


L- 11 ....'Srimad = Govindacandradevo vijay! Maniari- 
. pattalayam Gundve-saha-Padall-grima-nivAsino 
nikhila-janapadin = upagata- 

12. n—api ca raja-rijni-vuvarája-mantri-purohita- 
pratihára-senápati-bhündàagárik-5 ksupatalika-bhi 
sag - naimettik - Antahpurika-dita-kari-turagapal 
tanikarasthanagokula = | 

13. dhikari-purusams = e = ñjñāpayati bodhavaty = 
adisati ca yathA viditam = astu bhavatan yath — 
oparilikhita-grimah sa-jalasthalah sa-loha-lavan- 
karah sa-matsy-ükarah sa-gart-osarah 

14. sua-madhük-amra-vana-váatikàa-vitapa-tri(tri)nayüti 
gocara-paryantah s-orddh[»v*]-&dhas = catur- 
agháta-visuddhah* sva-simaé-paryantah tryastty®- 

| . adhik-aikeadasa-&ata-samvatsare J yesthe masi krisna 
. | paka-aika- 
15. dasyam Ravidine= 2 nkatah samvat 1153 Jyaistha- 
vadi 1| Ravaw Sri = Kanyakubje Gamgá yam 
í snātvā vidhivan = mantra - devamuni - manuja- 
bhüta-pitri -ganüms- tarpavitv& — timira-patala- 
| pitana-patumahasa- 
- | 16. m= Usnarocisam = upastha y = Ausadhipati -sakala- — 
sekharam  samabhyarcya  tribhuvana -tritur= 
b Vvüsudevasya pijim vidhiya pracura-pi vasena 
: , havisi — huvirbhujam hutv&a mātā - pittror = 
Atmanas=ca pu- —— 
‘17. nya-yaso-bhivriddhaye — smábhi gokarna-kusalata- 
pota-karatal-odaka-pirvam Kasyapagottraya 
| Kasyap-Avatsara-Nidhruva-trihpravaraya Thak- 
|. — .  kura-Siva*-pauttrá va Thakkura-Dedama- 

































.A8. putrüáya Thakkura-sri-Ganesvarasarmane | Brüh- 
f manay-acandrürkkam | yvivac=chiisanikritya - 
|.  .  pradatto matva  yathá-diyamána-bhágabhoga- 
|.  kara-pravanikara-Turuskadanda-prabhriti-sarvv- 
» 33 b À ’ ' > a P 
Pio Ädäyāã- v | 
** d Up to this the text is exactly the same as in the Kamauli plate of 
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19. n—ájnávidheyibhüya d&syath zeti || ccha || 
" Bhavanti c=Atra slokah eecnereveeseseseoeceveeece s 
E 26 ....Likhitam e= edam t&mrapattakam karanika-. — 
| thakkura-Sri -Visvarüpen = eti. 3 
5 ; ! Here follow the eleven verses beginning with BAdmirh yah prati- 
griinan, Sankham bhadr-Gsanam, Sarrviin=ectan bhüvinah, Bahubhir= 
rasudha, Gim=ekar, Tadaganü sahasrünüi, Sva-datiarn para-dattari và, 
Sü^ti-varsa-sahasrüni, Grihinese=aranyesu, — Yün-iha  dattüni, and 
; Var 5 -eibhramam. 3 | ' 
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Nore. A word of explanation regarding the composition of this 
Memoir is necessary. "The Mernoir is based upon the results of five years 
work and as originally submitted for publication (in England) contained 
complete evidence for overy one of my statements and was of the dimen- 
sions of a book. The cost of publication prohibiting publication of papers 
of this size, | was induced to resubmit it in the form of an abstract, 
omitting all details of exporiments, whereupon experts complained that 


I had not submitted proofs of my statements! I now adopt a middle 


course and while publishing the Momoir in a very abridged form, I provide 


the details of a few of the more important experiments in the form of 


Ap ices. This is absolutely necessary, since the Memoir not only 
entures to correct the misstatements of several well-known physio- 





Jogiste but questions both the widely- ted theory of kidney secretion 
pe robs [he Seare 








rehabilitated in Cushny's ** The tion of Urine'', 1917, and 
the still more widely-accepted view that the glomerulus filters off or 
secre least tho water of the urine. I may add that, residing in 
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PART 1 


ON tHe Two Sysrems OF SINUSOIDS IN THE 
FrRoa’s KIDNEY. 


Introduction. 


There exist two well-known examples of organs being 
supplied by a vein in addition to an artery, viz. the hepatic 
portal vein supplying the liver, and the so-called ‘‘ renal por- 
tal" vein “ supplying” the kidney of the majority of the 
lower vertebrates. Since the former is known to be all- 
important in connection with the hepatic function, it bas not 
unnaturally been assumed by physiologists that the so-called 
“renal portal" vein must at least play some part in connec- 
tion with the renal secretion. On the basis of this assumption, 
physiologists have further assumed that the ‘‘ renal portal "’ 
vein joins on to and forms an important part of the inter- 
tubular plexus system of vessels present in the kidneys of 
lower vertebrata—the only system of vessels the vein could 
join. 

Certain considerations however exist which lead us to 


whereas in the liver every drop of the venous blood ir 
the hepatic portal vein is compelled to flow through the 
portal capillaries; that (4) the development of the hepatic 





portal system is fundamentally different from the development 
former arising : e penetration of t uh blood — 


ve tration < 
the hepatic mars 
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merely the * result of the penetration of the nephridia [kidney 
tubules] into the cardi vein” (38)—the penetrating acti- 
vities of the blood and organ tissues are reversed in the two 
cases; and that (5) whereas the liver continues to secrete bile 
in à normal fashion for a long time after the hepatic artery 
has been ligatured, the kidney, on the other hand, ceases 
secretion immediately the arterial supply is stopped, and, 
whereas bile secretion is at once arres if the portal vein be 
occluded, kidney excretion remains unaffected when the 
venous supply is eliminated, all furnish evidence in fawour of 
the view that the venous “‘ renal portal " supply plays no part 
whatever in connection with kidney excretion—a view which 
wil be amply confirmed by the evidence supplied in the first 
three Parts of this memoir. 

If then, the common assumption that the '' renal portal” 
system is of some use in connection with renal excretion be 
open to doubt, it may well be questioned whether the further 
assumption almost universally held by — cage viz. that 
the intertubular plexus of the * portal” kidney is traversed 
by a mixture of venous and arterial blood, ia not also open 
to doubt. This appears to be the more probable since H vrtl 
so long ago as 1563 (26), described (two systems of blood 
vessels in the frog's kidney (the coarse network of large venous 
channels derived from the '* renal portal " or renal afferent vein, 
and the fine network of minute arterial capillaries derived 
from the efferent glomerular arteries), and Vialleton ( 42) has 
more recently confirmed this observation for the kidneys of 
sharks. Further, as I shall prove, the evidence on which 
physiologists base the assumption that venous blood traverses 
the intertubular capillary p exus is extremely faulty. I may 
here remark that the solution of this problem as to whether 
or not the venous blood traverses the intertubular plexus of 
the frog or other '' portal" kidney is of supreme importance, 
because, as the following pages will show, the demonstration 
of the fact that venous blood does no! traverse the minute 
capillary-like sinusoids which alone supply the tubules, provides 
vie Sept which enables us to state definitely that in the 
kidney it is the tubules alone which secrete the urine, the 
encapsulated glomeruli taking no direct part (see Part IV). 


The Current Opinion concerning the Construction of the 
** Portal " Kidney is ill-founded. 
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injected via the renal afferent vein or via the renal arteries. 
the result is that the dye is always to be found in the sinusoids 
of the intertubular plexus But it is evident that if we have 
in the *“ portal“ kidney two distinct, though mechanically 
intermingled, systems of sinusoidal channels—the fine inter- 
tubular plexus conveying arterial blood and the coarse renal 
venous meshwork (* renal portal” system) conveying venous 
blood entirely separate from each other save for the communi- 
cations! bv means of which the intertubular plexus pours its 
arterial blood into the renal venous meshwork on its way to 
the renal efierent veins, then if is all essential that in dye-injec- 
Hon or perfusion experiments we should maintain the same 
relative fluid pressures in the two systems of channels as exist in 
life. It is evident that if this condition be not fulfilled, then 
the dye which, if injected via the renal afferent vein, should 
only appear in the channels of the renal venous meshwork, 
will, owing to the excess of pressure in the vein, penetrate into 
the intertubular plexus, which, under normal conditions does 
not contain venous blood, and vice versa. It is thus useless 
to relv upon the results of dye experiments in which the rela- 
tive and absolute fluid pressures of the dye-injection fluids 
in the two systems of channels have not been ascertained to 
be similar to those of the venous and arterial blood pressures 
in the kidney of the living animal, and worse than useless to 
consider the results of experiments in which dye was only 
injected through ore vessel ata time* No previous dye injec- 
tion experiments known to me satisfy these conditions of fluid 
pressure, nor do previous investigators appear to have realized 
the necessity of insisting upon these conditions I may 
mention however that some *“ double injection " experiments 
of Bainbridge, Collins and Menzies (4) apparentlv happened 
to fulfil more or less these pressure conditions, since their 
results are strictly in accordance with the results obtained by 
me. 1 quote these authors’ description of their experiments. 
“The fluids used consisted of (a) Berlin blue, and (b) carmi- 
nate of Ammonia, in Ringer's solution. A few double injections 
were made, carmine by the arteries and Berlin blue by the renal 
portal veins. One gelatine double injection was also made, 
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but in this case the pressure used was obtained by means of 
an injecting syringe [!] and pressure bottle and was higher 
than usual. It was found that whether the single ' injection 
was made by the artery [aorta] or by the renal portal vein, 
the whole of the intertubular capillary network appeared to be 
injected. ! In the case of the double injections [arterial bottle 
head of fluid = 20-24 cms. pressure, and “renal portal” vein 
bottle head of fluid = 10-12 ecms.], the glomeruli and efferent 
vessels were filled with the arterial injection fluid, whereas 
the intertubular capillaries showed, some the arterial. fluid, some 
the venous, and some a mixture of both." ' Thus these resulta 
alone, imperfect as the experiments were, afford some evidence 
in favour of the view that the ‘ intertubular capillaries” 
really consist of two distinct kinds of vessels (since if the 
arteries and veins opened into a common plexus. all the 
constituent ''capillaries" would be filled with a purple 
mixture)—those filled with *' arterial fluid” (the intertubular 
plexus proper), those with ** venous" (the renal venous mesh- 
work) and those with '* a mixture of both” (the distal portions 
of the renal venous meshwork into which the intertubular 
capillaries have opened). 


Conditions essential for the Conduct of trustworthy 
Dye-injection Experiments. 


It is evident that fluid pressure in any given system of 
blood vessels perfused from a perfusion bottle depends not 
only on the pressure head of the flaid in that bottle but also 
on the calibre of the cannula nozzle tied into the artery or 
vein and the resistance to outflow of the fluid from the svstem 
of blood vessels. In my early perfusion experiments on the 
frog I, like previous investigators merely maintained the 
height of the fluid in the aortic perfusion bottle 24 cms. above 
the level of the aorta, and the height of the fluid in the renal 
afferent vein bottle 10 cms. above the level of the vein, and it 
was only when 1 discovered that, under these conditions, the 
relative flows of fluid through the aorta and each renal afferent 
vein respectively were very different (the flows via the renal 
afferent veins always being excessive relative to the aortic 
flow) from the flows obtaining in the normal frog that it 
occurred to me to take the cannu!a nozzle calibres into consi- 
deration. Assuming that the maintenance of correct relative 
flows of fluid through the renal arteries and renal afferent vein 


of each kidney will ensure the maintenance of correct relative 


fuid pressures in the renal venous meshwork and intertubular 
plexus, I ascertained (see Appendix A) in five perfusion 


experiments (1) that in the oru Indian frog (Rana tigrina) 


! My Italics. 





90 Journal of the Asiatic Society oj Bengal. [N.S., XVIII, 


the flow (volume of fluid passed in a unit of time) of fluid in 
each renal afferent vein is about 1/3, and, to avoid all pos- 
sibility of any excess of venous pressure, should be maintained 
at not more than 1.4, of the flow through the aorta ; and (2) 
that the flow through each renal afferent vein is about three 
times the flow through the renal arteries supplying each 
kidney, i.e. the venous supply of the kidney of the Indian 
frog is about three times as great as the arterial supply. To 
reproduce these relative flows in perfusion experiments in the 
Indian frog (average specimens of which are about ten times 
the weight of an average specimen of Rana temporaria) I 
selected a cannula for the aorta with a flow of about 70 c.c. 
per minute at 24 cms. pressure, and two cannulae for the two 
renal afferent veins, each with a flow of about 10-12 c.c. per 
minute at 24 cms. pressure. Using these cannulae l raised 
the aortic perfusion bottle to 24 cms. pressure, and adjusted 
the heights of the two renal afferent vein perfusion bottles 
(usually between 4 cms. and 7 cms.) so as to give equal flows, 
each approximately one quarter of the flow from the aortic 
bottle. Apart from the calibres of the cannula nozzles. I 
found that, to obtain correct relative flows, the heights of the 
renal afferent vein perfusion bottles had also to be adjusted 
in connection with the osmotié pressure of the renal afferent 
vein fluid relative to that of the arterial fluid (see Appendix C), 
and with the size of the frog's body '—the greater the osmotic 
pressure of the renal afferent vein fluid relative to that of the 
arterial fluid and the larger the frog, the more “ head "' of fluid 
required in the renal afferent vein bottles. 
Another essential condition in these, as in all other per- 
fusion experiments, is for the perfusion fluid, besides being 
approximately isotonic to blood, to contain sufficient dissolved 
oxygen to supply the needs of the kidney cells. Thorough : 
aeration of the fluid is sufficient for this purpose, as was proved 
bv the facts that most of the results obtained from perfusion 
experiments have been confirmed by those obtained from 
experiments on the living animal, and that the urine secreted 
by the kidneys in these experiments always differed in total 
' nitrogen and chloride strengths from the perfusing fluid, i.e. 
the urine was not a mere filtrate. The investigations of 
Vernon (41), which prove that the mammalian kidney can 
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remain in a living healthy condition (as determined by gas 
metabolisin results) after perfusion with saline at room 
temperature (therefore much lower in this case than the body 
temperature) for at least eight or nine hours and can retain its 
vitality even when wholly deprived of oxygen for a much longer 
period, afford a sufficient answer to the off-hand criticism that 
the results of perfusion experiments on the kidney must be 
unreliable, owing to the kidney cells being necessarily in a 
condition of * partial asphyxia'"" and therefore unable to 
function normally. It is moreover remarkable that those who 
advance this criticism, even in connection with experiments 
on cold blooded animals, are those who also maintain that. 
in the living frog. three-quarters of the blood supplying the 
tubules is venous, and that * the tubules continue to receive a 
more or less adequate supply of blood if... the renal arteries... 
are ligatured '" (Cushny, 17, p. 75), though this last statement 
is in direct opposition to the results of the experiments of 
Schmidt (36) and Beddard (8). Finally, it may be remarked 
that the well-known experiments of Bainbridge and Beddard 
(3) (designed to remedy the deficiency of oxygen due to the 
absence of the arterial blood supply by keeping some of the 
frogs in an atmosphere of oxygen and so arterializing the 
venous blood in the renal afferent veins) in reality afford no 
proof at all of the necessity of »?mploving oxygenated perfusing 
fluids, if, as I maintain, the fluid in the renal afferent veins 
does not normally come into physiological contact with the 
tubules (the secretion obtained by these authors merely result- 
ing from an overflow of the venous blood, highly charged 
with diuretics, into the empty intertubular plexus). Itisa 
curious fact that though the results of these experiments are 
universally quoted as evidence of the necessity of oxygenating 
(as distinct from merely aerating) the perfusing fluid, yet the 
results themselves, when analvsed, actually prove that air 
dissolved in the blood (or perfusion fivid) is just as efficient 
as oxygen. Thus in the twenty-two experiments recorded by 
these authors, 7 frogs kept in air for periods amounting in the 
aggregate to 27 days, and injected altogether with 35 c.c. of 
diuretics, secreted about 9 c c. of urine, whereas 15 frogs kept 
in oxygen for periods amounting in the aggregate to 46 days 
and jected altogether with 74 o.c. of diuretics, secreted 
about 22-5 c,c. urine: from which data it is certainly unjusti- 
fiable to conclude that the oxygen had any greater effect in 
inducing the kidneys to secrete than ordinary sair—aeration of 
the venous blood was just as effective as oxygenation 

I may here add that in all experiments the frog was 
operated on from the dorsal surface, that all dorso-lumbar 
veins and all small muscular and cutaneous arteries arising 
from the aorta were carefully ligatured, that the lymph hearts 
DOEDE to She kidney were extirpated, that the ureters were 
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in every case dissected out (an easy operation with practice) 
and the extremities allowed to rest inside the necks of glass 
collecting tubes (the insertion of cannulae into the ureters is 
unnecessary). 


The Dye-Injection of the Kidney of Rana tigrina under 
Normal Conditions of Fluid Pressure. 


In all I performed thirteen satisfactory experiments ' 
with absolutelv and relatively correct flows via the two renal 
afferent veins and the renal arteries In all the experiments 
O-6?4 saline was perfused, “0 c c. of stock fresh human urine * 
being added to each 2000 c.c of the aortic saline, and 46 c.c. 
of the same stock of human urine being added to each 2000 
c.c. of the renal afferent vein saline (vide infra). In six of 
the experiments indigo-carmine was dissolved in the aortic 
saline so that it became ink like, and in the remaining seven 
experiments the indigo-carmine was introduced into one of 
the renal afferent veins. After the dye had been perfused for 
some minutes (at least ten minutes and usually longer), all 
the vessels connected with the kidneys were ligatured simu/- 
taneously and these, with the kidneys. plunged into absolute 
alcohol. In the experiments with the dye in the renal arteries 
the urine secreted from both kidneys was ink-like, but in the 
seven experiments in which the dye was present in one of the 
renal afferent veins, the urine of the kidney supplied by that 
renal afferent vein remained practicaliy colorless, only the 
faintest blue tinge being detectable (due to diffusion and not 
to excretion of the dve) The fluid flowing forward in the 
post-caval in these latter experiments was ink-like on the side 
next the dve-injected kidney and colorless on the other side. 

On examining horizontal sections of the artery dyc-inject- 
ed kidneys, dye was found to be present in every glomerulus 
(though entirely absent from the cavities of the capsules), in 
the minute capillaries in intimate contact with the walls of the 
tubules and in the lumina of many tubules. Granules of dye 
were also occasionally to be detected inside the cells of the 
convoluted tubules (text-figure 1,4). Dye was completely 
absent from the large sinusoids which lie between the tubules. 
Horizontal sections of the renal afferent vein dve-injected 
kidneys, on the other hand, showed that dye was absent from 
all the kidney tissues save the large renal venous meshwork 
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Trxr-riGURE l. Comparison of sections of artery and vein dye in: 
jected frog kidneys. 

A (x 330) Camera lucida drawing of a piece of 4 section across a 
kidney injected with indigo-carmine via the renal arteries. Ink-like 
urine was being excreted. Dye was present in various amotints in all the 
glomeruli, but none in the capsules (in which position I have never 
observed it; though if it occurred. I should attribute it to inflow from 
the tubule lumen). Dye was present in many of the intertubular capil- 
laries and in the tubule lumina, and occasionally (rarely) granules of dye 
could be detected in the convoluted tubule cells. No dye was present 
in the lacge intertubular s s (venous sinusoids). 

B (x 330) Camera lucida drawing of a similar piece of a section 
across a kidney similarly injected with indigo-carmine but via the renal 
afferent vein. The urine was practically colorless. Dye was entirely 
absent from the glomeruli, capsules and tubule lumina and cells, but was 
present in large quantities in the large intertubular sinusoids. 

these two sections clearly demonstrate the existence of two distinct 
and separate systems of channels traversing the kidney subsatance— the 
fine network of narrow arterial intertubular channels (intertubular plexus) 
and the coarse meshwork of large venous intertubular channels (renal 
venous meshwork), If these two systems of channels constituted a single 
sytem (as ass in current literature) the dye injections of both kidneys 
in the region of the tubules would have been similar in appearance, the 
only difference being one of quantity. 

0 de ay ee (constructed from serial horizontal sections of the 
kidney injected with carmine via the renal afferent vein) of the renal 
venous meshwork of the frog's kidney (Rana tigrina 
the large interlobular channels connecting the renal went vein with the 
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channels (text figure 1,B). These results thus afford ocular 
demonstration of the fact that two separate and distinct ays- 
tems of vessels traverse the substance of the ** portal” kidney 
—one which is normally filled with (arterial) fluid from the 
renal arteries and one which ts normally filled with (venous) 
fluid from the renal afferent vein. When dye is present in the 
svstem containing arterial fluid (the intertubular plexus— 
homologous with that of non-portal kidneys), the dye appears 
in the urine; when dye is present in the system containing 
venous fluid (the renal venous meshwork) the dye is not 
excreted into the urine. This is but one of the many proofs 
which can and will be adduced to show that the venous supply 
of the kidney is not associated in any way with kidney 
exeretion. 

Another result of these dye-injection experiments was to 
confirm the observation made by H vrtl (26), that in the frog's 
kidney, the renal afferent vein situated on the dorsal side is 
put into direct communication with the renal efferent veins 
on the ventral side by means of five or six large interlobular 
channels, the blood in which therefore does not traverse the 
renal venous meshwork proper (text fig. 1l, C). Thus of the 
venous blood in each tenal afferent vein, at least four-fifths 
passes through these connecting channels and so does not come 
into contact with the kidney substance. This again is proof 
that the association of the renal afferent vein with the kidney 
must be of very little importance—if the kidney (which has a 
larger arterial supply, relative to its bulk, than any other organ 
in the body) needed venous blood, it is not likely that it would 
be ‘content’ with the aid of a few microscopic venous sinusoids, 
but, like the liver, would require at least the whole vein. The 
fact that only a very small proportion of the venous blood 
actually traverses the kidney substance is also demonstrated 
when, in a living frog, one renal afferent vein is ligatured—the 
substances of the two kidneys remain exactly the same red 
colour, although one is supplied with bright red arterial blood 
alone and the other with dark blue ' venous blood three times 
the volume of the arterial. * 


Variations in the Composition of the Fluid traversing the Renal 
Venous Meshwork have, apart from certain Exceptions to be 
stated, no Effect on the Composition or Quantity oj 
the Urine, vided that correct live 

lows be maintained, 


Though it has been demonstrated in the previous Section 
that, with correct relative flow, the fluid in the renal afferent 


! Not scarlet or oven purple, as one might suppose from Cushny's 
figures 14 and 15 (17). | | | | : 
* This sare fact is observed when in a double perfusion experiment 
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velu is restricted to the renal venous meshwork and does not 
“supply " the tubules and that the presence of in ligo-carmine 
dye in the renal afferent vein fluid has no effect on the urine, 
vet it is necessary, both in order to emphasize the physio- 
logical apartness of the “renal portal” system from kidney 
activity, and to bring forward new facts, to describe the results 
of further experiments. 
It is well known that venous blood ha* a higher osmotic 
iessure than arterial blood, and it is evident that the reason 
or this in the cases of the renal afferent vein blood and renal 
artery blood is that, during its circulation between the iliac 
arteries and the renal! afferent veins, the former has added to 
it the nitrogenous waste matter from the tissues of the legs. ' 
If we divide the tissues of the body of a frog into (1) those 
which eliminate their waste nitrogenous matter directly into 
the blood which enters or may enter the two renal afferent 
veins (tissues of legs, thigh region and posterior portion of the 
back), and (2) those (the tissues of the rest of the body) which 
pour their waste nitrogenous matter into all other veins, we 
can distinguish the increase of nitrogenous contents of the 
blood per unit volume in each cycle of the circulation due to 
the former class of tissues by P, and the similar increase due 
to the latter class of tissues by B. It will then be evident, 
leaving out of consideration the amounts of nitrogenous matter 
abstracted by the kidnevs from the blood in the renal arteries 
and, we will suppose, from the blood in the renal afferent 
veins, in each evcle of the circulation, that 
the nitrogen strencth of renal artery blood 
the nitrogen strength of renal afferent vein blood 
the formula — ie. the renal afferent vein blood is 
stronger in nitrogen than the renal artery blood by P. Now 
if we assume that P and B are proportional in value to the 
weights of the tissues producing them (and, apart from the 
skeletal and connective tissues, this assumption may be taken 
as roughly correct), all that we have to do in order to ascertain 
the relative strengths of renal artery blood and renal afferent 
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vein blood in excretable nitrogenous matter is to weigh, in 
individual frogs, the masses of tissue which produce P and B 
respectively, viz. the weights of (1) the legs, medio-dorsal 
trunk muscles and skin, and the posterior part of the vertebral 
column; and (2) the rest of the body. These two weights— 
(1) and (2)— were approximately determined in eight normal 
P.H 3 

^9P-H 46 

We assume then that in the normal R. tigrina the blood in the 
renal afferent veins is stronger in excretable nitrogenous 
matter than the blood in the renal arteries in the approximate 
ratio of 46:3, and this condition was fulfilled in all mv 
ordinary perfusion experiments (vide the 30 and 46 fluids of 
the dywe-injection experiments referred to in the last Section). 
In sixteen experiments ! which I conducted in order to ascertain 
whether the substitution of 30 fluid for 46 fluid or vice versa 
in the renal afferent veins made anv difference to the nitrogen 
composition or quantity of the urine secreted, I found that 
this was not the case, provided that the 30 fluid perfused 
through the renal afferent vein or veins was made osmoticallv 
equal in strength to the 46 fluid by the addition of a little 
extra sodium chloride (see p. 16 below). This condition bein 

fulfilled and the flows being correct, urine samples obtained 
when the renal afferent veins were filled with 30 and with 
46 fluid respectively were identical in nitrogen strength * and 
quantity. And I obtained the same results as regards the 
nitrogen strength of the urine when the nitrogen strength of 
the renal afferent vein fluid was twice (60) and even three 
times (90) as great as that of the arterial fluid (30), though 
the urine was produced in greater quantity when the nitrogen 
strength (and therefore osmotic pressure) of the renal afferent 
vein fluid was greater than in the proportion of 46:30. In 
all these experiments, with the '* pressure head "’ in the arterial 
perfusion bottle at 24 cms, the urine contained a greater 
percentage of nitrogen than the arterial fluid (proof that the 
'* urine " was nota mere filtrate). In one experiment I lowered 
the aortic bottle to 18 ems. and obtained urine of a nitrogen 
strength of 0-000253 gm. per 1 c.c., the arterial fluid having a 
nitrogen strength of 0-000093 gm. and the 46 fluid in the renal 
afferent veins of 0:000193 gm. The nitrogen strength of the 
urine is thus (other things equal) purely a function of the fluid 


female Rana tigrina, with the average result that 


—Ó 


| In Appendix B I have supplied some details of these and follow- 
ig ex ts at length as examples of the methods adopted and 
ts 


? Ascertained by Gulick's method (Jour. Biol. Chemistry . Vol. 18, 
1914, p, 541). of the method 5 bir given in Plimmer's ‘* Practi- 
cal Organic and Bio Chemistry ", 1915 p. 557. The late Dr. E G. Hill 
of Allahabad brought thi» method to my notice and assisted me in- 
practical details. 
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pressure in the intertubular plexus, being inversely propor- 
tional. In another series of experiments (Appendix BE) I 
ascertained that 0:0259% of potassium ferrocyanide present in 
the renal afferent vein fluid alone did not appear in the urine, 
and that with ferrocyanide present in both arterial and renal 
afferent vein fluids, excess of strength of the latter up to three 
times that of the arterial fluid had no effect on the urine.! In 
a final experiment in which the following three fluids were 
employed :— 

Aortic fluid — Ringer's solution +0059% urea, 0006259% ferro., 0-01 % KI. 
ERE seit oe 2  +00766% ,, ,0°00058% ,, ,0-0153 % KT. 
'* 00 ** = * T +019% . . 001259% T . One KI. 
the aortic fluid perfusing the renal arteries during the whole 
experiment, and the three fluids being successively perfused 
through the two renal afferent veins, the three samples of 
urine obtained were identical in composition. 

I may mention that control experiments were performed 
in this as in all other series—the renal afferent vein fluids 
being perfused via the aorta instead of via the renal afferent 
veins—and in all these control experiments the urine composi- 
tion corresponded in strength to the fluid perfused. 

These results thus afford conclusive evidence that the arteri- 
al fluid in the intertubular plexus is the onlv one concerned 
with the secretion of urine and that with correct (ie. nor- 
mal) flows, the venous fluid in the renal venous mesh work does 
not enter the intertubular plexus. 


On the Results of a slight Increase of Pressure above the Normal 
in the Fluid in the Renal Afferent Veins. 


The results of the experiments described in the last Sec- 
tion prove that, with correct relative flows and with the rela- 
tive osmotic pressures of arterial and venous fluids specified, 
the fluid contained in the renal afferent veins (th« venous sup- 
ply) has nothing to do with the secretion of urine. The case 
is very different however if, in these experiments, the renal 
afferent vein perfusion bottles be raised from | em. —3 cms. 
in height (according to the amount of deficiency of flow in the 
renal afferent veins below normal, relative to the arterial flow), 
thus increasing the flows of fluid in the renal afferent veins, 
both absolutely and relatively to the flow of fluid via the renal 
arteries. The flow of fluid in the renal afferent veins being 
above normal relative to the flow in the renal arteries, indigo- 
carmine dye injected into the veins at once appears in the 
urine, likewise potassium ferroc ide and iodide and excess of 


nitrogen (as determined in over 20 experiments. See Appendix 
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B for an actual illustration).! This result can alone be due 
to the excess of pressure in the renal afferent vein, and 
therefore renal venous meshwork, causing the venous fluid 
to penetrate to some extent into the intertubular plexus 
via the openings of the latter into the meshwork and so lead- 
ing to admixture of the venous fluid with the arterial. This 
supposition, besides being the only possible one to account for 
the facts, is confirmed by the results of dye-injection experi- 
ments carried out with excess pressure in the renal afferent 
veins—the dye can be seen to have penetrated into the inter- 
tubular plexus under these conditions. Another result of ex- 
cess of pressure in the renal venous meshwork fluid, which I 
may mention here, is that the arterial flow is retarded, and if the 
renal afferent vein pressure be raised to about 20 cms. the arterial 
fow is stepped altogether. 

In the case of indigo-carmine injected into the renal affer- 
ent vein and appearing in the urine, the intensitv of colour of 
the urine is, so far as I have ascertained, directly proportional 
to the amount of excess of fluid pressure in the vein, but the 
proportion is not a simple one—the urine increases in intensity 
of colour at a greater rate than the excess of pressure in the 
vein. This is possibly due to the dve behaving like common 
salt, the percentage of which in the urine is directly propor- 
tional to the fluid pressure in the intertubular plexus (vide 
Part III). The increase of dye in the urine may therefore be 
due both to admixture of the venous renal venous mesh work 
fuid with the arterial fluid and to the increase of pressure in 
the latter. In the case of excess of nitrogen being present in 
the renal afferent vein fluid and appearing in the urine, on the 
other hand, the results are different, the increase in nitrogen 
strength of the urine by no means being directly proportional 
to the amount of excess of fluid pressure in the vein. This 
difference of result is due to the fact that increase of fluid pres- 
sure in the intertubular plexus diminishes the percentage of 
nitrogen in the urine (vide Part III) and the percentage of nitro- 
cen found in the urine in these experiments is the balance struck 
between the increased percentage due to admixture of the ven- 
ous and arterial fluids and the diminished percentage due to 
the increase of pressure of the fluid in the intertubular plexus. 

If it be argued that these facts do not constitute evidence 
for the venous fluid entering an intertubular plexus separate from 
the renal venous meshwork, because it may just as well be . 
supposed that the excess of pressure in the renal afferent vein 
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drives the venous fluid from the intertubular plexus (which, 
according to current opinion, is traversed by both the arterial 
and the venous blood or fluid) into the glomeruli, the reply is 
that this alternative supposition is impossible when the consid- 
erable difference of pressure which exists between the blood 
in the glomeruli and the blood in the intertubular plexus is 
taken into account. As] shall show in Part III, even the slight 
increase of blood pressure and flow produced in one renal 
afferent vein by the ligaturing of the companion renal afferent 
vein in a living frog is sufficient to increase the nitrogen-con- 
tent of the urine secreted by the kidney retaining its venous 
supply, and in this case (and in many of my perfusion experi- 
ments) it is incredible that the blood in the intertubular plexus 
(usually said to be at about half the pressure in the glomeruli, 
i.e about 10 cms; in reality it is much lower than this) could 
ever penetrate into the glomeruli in which the blood pressure 
is usually said to be at least 20 cms., even if we assume that 
the increase of blood pressure above normal in the renal afferent 
vein amounted to as much as 2 cms. No physiologist has ever 
suggested that glomeruli can be injected with a pressure of 2 
cms. above the normal (say 12 ems.) from the renal afferent 
CA veins while the arterial circulation is in full force, and indeed it 
.requires at least 10 cms. pressure to effect this when the arteries 
are empty (4). The suggestion then that excess of nitrogen or 
dye or ferrocyanide can appear in the urine when the pressure 
in the renal afferent vein is raised 2 or 3 cms. above normal 
because the venous blood or fluid has been forced into the 
glomeruli cannot be entertained for the simple reason that it 
is physically impossible. 

Apart however from the impossibility, examination of 
sections of kidneys perfused with indigo-carmine via the renal 
afferent vein in these expe'iments (the kidneys having been 
cut out after quick simultaneous ligature of all the vessels 
connected with the kidneys and immediately fixed in absolute 
b alcohol) demonstrate conclusively that in no case had the dye 

reached the glomeruli. Thus in one experiment in which the 

renal afferent vein flow was to the aortic flow as 91: 200 and 

the urine was a distinct blue, the kidney was found to be well 

injected with the dve, but this was restricted to the renal 

venous meshwork and intertublar plexus and in no instance 

was dye to be observed in the glomeruli or capsules. Dye granules 

were also to be seen in the tubule lumina and occasionally 

in the cells of the convoluted tubules. The same result was 
obtained in another experiment in which the relative flows 

were as 97 : 214 and the urine was deeper blue than in the 
preceding experiment. Here again the : i and capsules 

were quite devoid of dye, though dye cles were to be seen 

in the convoluted tubule cells and of course in the tubule 
lumina, renal venous meshwork and intertubular plexus. 
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Similar results were obtained in another experiment in which 
the relative flows were as 112-259 and the urine was a distinct 
skv-blue, and in two others which I need not record. 

These facts then prove, beyond possibility of doubt, 
(1) that the dye was secreted bv the kidney tubules and not the 
glomeruli, and (2) that the intertubular plexus is normally 
solely traversed by arterial blood or fluid (as in the mammal 
kidney) and is structurally separate and distinct from the 
renal venous meshwork which is solely traversed by the 
venous blood at a pressure only a little lower than that in the 
intertubular plexus. The theory of kidney secretion which 
states that the urine is secreted by the tubules alone, the 
glomeruli taking no share save in the capacity of pressure- 
reducers and flow—retarders, I propose to call the Tubule cum 
Rete theory (to be discussed in Part IV) in order to 
distinguish it from the Bowman-Heidenhain theory which 
assumes that the glomerulus secretes most of the water of the 
urine. 


Additional Evidence for the Structural Separateness of the Inter- 
tubular Plexus from the Renal Venous Meshwork derived from 
Perfusion Experiments under Abnormal Conditions of 
Osmotic Pressure 


In the experiments already alluded to in which I found 
that the urine secreted by a kidney with 30 fluid in its renal 
afferent vein was identical in amount and composition with 
the urine secreted by the companion kidney with 46 fluid in 
its renal afferent vein, I found it necessary, in order to ensure 
equal rates of flow through the two renal afferent veins, to 
add some additional salt (0:0379/,, e.g. added to the 0:6% ) to the 
30 fluid (which contained a smaller amount of added urine!, 
the 46 fluid, like the arterial, consisting of 0:695, saline. In 
other words, I attempted to balance (the test of equality 
being equal rates of flow through the renal afferent veins) 
osmotically the greater proportion of urine in one fluid by a 
greater proportion of salt in the other After completing 
these experiments, it naturally occurred to me to ascertain 
if I could balance osmotically the whole of the urine in the 
one fluid by a preponderance of salt in the other (which 
therefore contained no nitrogen), and, if so. what effect would 
be produced on the urine excreted. In most of these ec adm 
ments I perfused 40 fluid (i.e. 06% saline plus 40 c c. fresh 
urine added to each 2000 c.c. of the saline) through the aorta, 
ól fluid (61 c.c. of the urine being added inst of 40 o.o.) 
through one renal afferent vein 0 7%, saline throug the 
the other renal afferent vein The results of these axper nents 
(ten in number) were that (1) with correct flows, the kidney 
with 0:794 saline only in its renal afferent vein secreted urine 
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weaker in nitrogen than the kidney with 61 fluid in its renal 
afferent vein, and that (2) the 0-794 saline in the renal afferent 
vein caused the flow of urine from that kidney to decrease 
tno Mate y to stop,’ the other kidney continuing to secrete 
reely. 

Further experiments proved that the 0:794 saline solution 
in the renal afferent vein actively abstracted nitrogen from 
the arterial fluid in the intertubular plexus of that- kidney, 
and thus led to the nitrogen-weaker nrine. 

The data of the preceding experiments provide another 
verv powerful argument in favour of the separateness of 
the renal venous meshwork from the intertubular plexus. 
Thus. to take a typical experiment, the arterial fluid was of a 
nitrogen strength of 0-000180 gm. in | c.c., the fluid in one 
renal afferent vein was of a nitrogen strength of 0-000326 gm., 
and the fluid in the other renal afferent vein contained no 
nitrogen (pure 07% saline). The urine secreted by the 
kidney with the renal afferent vein fluid containing nitrogen 
was of a nitrogen strength of 0:000253 gm., and the urine 
secreted by the kidney with pure 0°7%, saline in its renal 
afferent vein was of a nitrogen strength of 0000180 gm., 
i.e. the relative nitrogen strengths of the two samples of 


: 0-000253 A A 
urine were às Fpooigo’? and the average relative strengths 





— 0-000193  .. 
in six experiments mese as 30000172: NOW if we assume that the 
venous fluid mixes with the arterial fuid in the intertubular 


with one volume of 0:695 saline plus 0°018°% nitrogen, and 















e. — conditions of osmotic pressure, nitrogen can pass from theinter- 
| — tubular plexus into the renal venous meshwork, so, under other 
b very abnormal conditions, i.e. when pure saline (devoid of nit- 
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rogen) is perfused through the renal arteries and saline plus 
nitrogen is perfused through the renal afferent veins, nitrogen 
is found to pass from the renal venous meshwork into the inter- 
tubular plexus, and the urine contains nitrogen In other 
words, under conditions approaching the normal, no diffusion 
of substances occurs between the two systems of sinusoids in 
the * portal’’ kidney intertubular plexus and renal venous 
meshwork but under very abnormal conditions, the severe os- 
motic tensions evoked by the abnormal conditions permit diff- 
usion to occur 

Another series of facts affords equally forcible evidence, 
both in favour of the separateness of the intertubular plexus 
and renal venous meshwork and of the view that it is the tu- 
bules which produce the urine and not the glomeruli. If saline 
plus nitrogen be perfused through the renal arteries, while the 
renal afferent vein is ligatured, secretion proceeds apace, but 
if pure saline be then perfused through the renal afferent vein 
with correct relative flow, the arterial flow is retarded and secre- 
tion at once becomes diminished. Apart from the abstraction 
of some nitrogen from the arterial fluid, T attribute this result 
mainly to the pure saline (a fluid of relatively low osmotic pres- 
sure ) in the renal afferent vein causing constriction of the inter- 
tubular plexus capillaries. On the other hand, if a fluid of low 
osmotic pressure in the renal afferent vein be replaced by a fluid 
of high osmotic pressure, also at correct relative flow the 
arterial flow is accelerated and urine secretion is markedly 
increased, though the urine remains of the same composition, and 
this result I attribute to the dilatation of the intertubular 
plexus capillaries. I have repeatedly obtained these results 
on many occasions with several kinds of perfusing fluids 
These facts are again in favour of the view that the inter- 
tubular plexus and renal venous meshwork are separate 
systems of vessels because, on the view that the tubules 
secrete the urine, the urine could not possibly remain 
unaltered in composition if the renal afferent vein and 
intertubular plexus fluids were mixed in a common system of 
vessels. On the other hand,the alternative view that the 
glomeruli filter off the urine from the blood is shown to be 
quite untenable by these same facts. Quite apart from the 
physical impossibility, with correct flows, of the renal afferent 
vein fluid of high osmotic pressure being able to penetrate to 
the glomeruli? (and even if it were able to initially, the result- 
a a —— — —— — — — — 
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ing increased rate of flow of the arterial fluid through the 
glomeruli would soon stop the penetration), it is evident that 
if, us I maintain, the high osmotic pressure of the renal affer- 
ent vein fluid dilates the capillaries of the intertubular plexus, 
then, on account of the resistance of the intertubular plexus 
becoming reduced, the pressure in the glomerular capillaries 
must also become reduced, and this will, on the hypothesis, 
result in a diminution of the volume of glomerular filtrate 
and not an increase. "The filling of the intertubular plexus 
also leads to increased absorption by the tubules—another 
factor which should reduce the volume of urine On the other 
hand, if a fluid of low osmotic pressure in the renal afferent vein 
constricts the intertubular plexus capillaries, this will raise 
the fluid pressure in the glomerulus and should, on this 
account, increase the volume of glomerular filtrate, but, as 
we know, the contrary is the case. 

The oniy possible conclusions from the facts are that in- 
creased osmotic pressure of the renal afferent vein fluid causes di- 
latation of the intertubular plexus capillaries and so increases 
the volume and rate of flow of the fluid in it—with a resulting 
inerease of urine of the same eomposition as that obtained with 
renal afferent vein fluids of lower osmotic preasure : that 
lowered osmotic pressure of the renal afferent vein fluid 
produces the opposite effect by constriction of the intertubu- 
lar plexus capillaries ; that the intertubular plexus is physiologi- 
cally and structurally separate from the renal venous mesh- 
work, and that the tubules secrete the whole of the urine, the 
zlomeruli taking no «direct part. 


Conclusions and Brief] Review. 


I have, in the preceding abstract, stated five a priori 
reasons, all of considerable weight, for regarding the '' renal 
ortal” system (renal venous meshwork) as devoid of any 
unction. If these reasons be accepted as valid, it is practical- 
ly certain that the renal venous meshwork (which after all is 
only a broken-up portion of a purely extraneous structure—an 
adjacent vein returning blood from the hind limb and pelvic 
region) can have no physiological connection with, much less 
torm part of, the intertubular plexus of the Amphibian or other 
"portal" type of kidney. This conclusion is also in accord- 
ance with such well-known facts and considerations as that 
(a) the kidney is in the whole Vertebrate series constructed on 
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a uniform plan, viz. a system of tubules each supplied with 
branches from the efferent glomerular arterv, and this plan 
would hardly undergo such a fundamental physiological modi- 
fication in certain groups as the filling of the tubular capil- 
laries with a volume of venous blood three times the amount ot 
the arterial: (b) purely venous blood invading the intertubu- 





CURRENT THEORY ACTUAL CONSTRUCTION 


Text-ricure 2. Diagrams illustrating the current theory (A) and the 
actual construction (B) of the Amphibian kidney. In B the intertubular 
capillary plexus (ICP) is shown to be structurally distinct and separate 
from the renal venous meshwork (RVM), and the former is supposed to 
have been disentangled from the latter and pulled apart. The renal 
venous meshwork is to be regarded as merely a portion of an originally 
wide non-fenestrated vein into which tho efferent capillaries of the inter- 
tubular plexus would naturally open. AAV, anterior abdominal vein : 
DA, dorsal aorta; ICP, inter-tubular ca uA vog ; G, glomerulus; 
LPV., left pelvic vein; PCV, post-caval vein; R V, right ronal afferent 
vein; RVM, renal venous meshwork. 


lar plexus as a consequence of the cutting-off of the arterial 
blood flow and of raised osmotic pressure due to diuretics (as 
in Schmidt's and Beddard's experiments— vide 36, 8) is delete- 
rions to the tubule epithelium, causing the cells to degenerate, 
and though,the venous blood! is supposed to be diluted with 
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one quarter of its volume of arterial blood’ in normal animals, 
vet it is very doubtful if active glandular cells would, under 
these circumstances, obtain sufficient oxygen, since we know 
that the oxygen consumption per gram of kidney tissue is cer- 
Lainly not less than in other organs ; and (c) “‘ when the same 
kidney is perfused at different times through the aorta, and 
through the renal portal system, there isa greater consump- 
tion of oxvgen in the former case than in the latter (double to 
treble in four experiments)''* (10), a fact which it is impossible to 
explain on any other theory than that the “renal portal ” sys- 
tem does not come into physiological contact with the tubules, 
since the Bowman capsules (supposed to be mere filters) cannot 
be supposed to absorb oxygen to any appreciable extent. 

- As we have seen, the evidence advanced by physiologists 
in favour of the view that the renal venous meshwork and the 
intertubular plexus proper form one common system of sinu- 
soids supplying the tubules, is invalidated by the lack of 
precautions to secure correct relative rates of flow of the 
perfusing fluids via the renal arteries and the renal afferent 
veins: in all previous experiments known to me the renal 
afferent vein perfusion pressure has probably been excessive. 
In the normal frog the flow of blood along each renal afferent 
vein probably never exceeds one-third of the flow along the 
aorta, and it is most essential in double dye-injection and other 
perfusion experiments that these relative rates of flow should 
be reproduced, since if, as I contend, the intertubular plexus 
and the renal venous meshwork constitute two separate 
systems of channels (the former onlv opening into the latter 
at points where the blood is near the efferent renal veins). any 
departures from the normal relative rates of flow will cause 
either the arterial or the venous fluids to penetrate into 
channels which the blood they represent in the living animal 
never enters. I have referred to numerous perfusion experi- 
ments conducted by me, the results of which prove that under 
normal conditions the fluid in the renal venous meshwork has 
no influence on kidney excretion. The facts to be described 
in Parts II and III will demonstrate that, in the living animal 
also, the venous blood in the renal venous meshwork, under 
normal conditions, does not affect the kidney secretion. Under 


figure 15. I need hardly say that there is no justification for either of 
colors. The blood in the renal afferent veins is as blue a» that in 
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abnormal conditions however, whether of excessive flow in the 
renal afferent vein or of difference of osmotic pressure of the 
fluids present in the renal venous meshwork and intertubular 
plexus, the fluid in the renal afferent vein can and does 
influence the arterial fluid in the intertubular plexus, the 
amount and composition of the urine varying in consequence, 
but these abnormal conditions of course never occur in nature. 
The value of these experiments under abnormal conditions 
however is that they afford additional proof of the two pro 
positions which it is the object of this memoir to substantiate, 
viz. the non-functional character of the so-called “renal portal” 
system (and therefore the separateness of the renal venous 
meshwork from the intertubular plexus) and the secretion of 
the whole of the urine by the urinary tubules, the glomeruli 


taking no direct part (a subject which [ shall discuss more 
fully in Part IV). 


I should like here to express my indebtedness to the late 
Professor E. G. Hill D.Sc., Principal of the Muir Central 
College, Allahabad, for his very kind assistance in connection 
with chemical work. "Though in failing health at the time he 
aided me in every way, and but for him and for Dr. A. P. 
Sircar, I should have been severely handicapped in my 
enquiries. I also wish to offer my sincere thanks to Sir 
Arthur Keith, F.R.S.. for very kindly sending me a full 
abstract of the paper by Gurwitsch (discussed in Part III) and 
for aiding me in other ways, and to Professor W. M. Bayliss, 
F.R.S., for the large amount of time he has generously devoted 
to reading through the manuscript and supplying advice and 
criticism. I also wish to thank Professor E. H. Starling, 
F.R.S., and Professor J. P. Hill. F.R.S., for similar assistance 
kindlv given. Professor R. Moody, M.A., has also kindly aided 
mein connection with certain calculations. Finally, I wish to 
express my great indebtedness to Dr. S. W. Kemp for his 
assistance in the publication of this memoir. 


PART II. 


KipNey SECRETION WITH AND WITHOUT THE RENAL 
AFFERENT Vers SurPLY IN LiviNG Toaps AND FROGS, AND 
IN PERFUSION EXPERIMENTS. 


In Part I. I have adduced sufficient evidence (tho 
stated in a very abridged form) to prove (1) that the ** capil- 
larization” of the renal afferent vein (the renal venous 
meshwork) in the substance of the * port 1” kidney is distinct 
and separate from the true capillarization of the efferent glome- 
rular arteries round the tubules—the intertubular plexus—, save 
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where the latter enters the distal portions of the former for 
the exit of the arterial] blood ; and (2) that the venous blood 
takes no part in urine secretion under normal conditions. It 
is obviously important to check the second conclusion by 
experiments on the living animal, and during the years 1915-18 
inclusive, I carried out a large number of experiments which 
consisted of ligaturing both or one only of the two renal afferent- 
veins in specimens of an Indian toad — Bufo stomaticus (Lütken)' 
— common in the United Provinces (India) and of observing the 
effects (especially on the composition of the urine when compared 
with that of the urine of normal control toads) produced in those 
animals which survived the operation. I may add that I 
selected toads in preference to frogs for these experiments 


-= L. RAY. 





— 
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À TEXT-FIGURE 3 (x 2). The regenerated renal afforont veins of the 
Foad J, from the ventral aspect. RRAV, right renal afferent vein ; 
LRAV, left renal afferent vein. The regenerated veins differed from 
normal renal afferent veins in being plastered, ao to speak, against the 
dorsal peritoneum —they did not atreteh across the body-cavity like 
normal veins. 


because the former can be kept under relatively dry conditions 
(an occasional moistening of the belly skin being alone neces- 
sary) and hence sepsis of the wounds is far less liable to occur. 


The Ligature of Both Renal Afferent Veins in Bufo stomaticus. 


In nine toads, which I will designate A, B, C, D, E, F, G, H, 
and J, I ligatured (from the dorsal surface) both renal afferent 
veins* (each vein being ligatured in two places and cut 








— l Dr. N. Annandale informa me that this is the correct naming of the 
B. Andersonii of the ** Fauna of British India.” 
|.  *? I1 did not ligat the dorso-lurmbar veins—an omission of no conse 
quence in view of their small sizo. The renal afferent veins were exposed 
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between the ligatures), and the toads survived for the following 
periods — ) 
Toad A died after six weeks. 
Toad B was Killed after eight weeks (thin but healthy 
inside and out). 
Toad C was killed after twelwe weeks (healthy save for 
cysts present in the liver and mesentery). 
Toads D and K died after three weeks and three davs. 
Toad F died after five weeks and four days. 
Toad G died after five weeks and six days 
Toad H died after twelve weeks and four days 
Toad J was killed after one year, nine weeks and two 
days (perfectly healthy inside and out). 


In all the toads which died and in Toads Band € no signs 
of tegeneration of the cut renal afferent veins were apparent 
at the post-mortem, but in the Toad J, I found that both renal 
afferent veins had been completely regenerated (text-figure 3). 
The significance of this fact I shall refer to later. 

In all the toads except JJ. the kidneys had become appreci- 


: >n Total weight of body at time of 
ably enierged (ke. the ‘ratio oiai weighiot ibe tro kidneys ai 
operation 


‘ime of death WSS greater in these experimental toads than the 


corresponding average ratio determined in 56 normal toads).' 
This subject also will be discussed later. The liver did not 
—— in size, though it obviously received more blood than 
usual, 

The total nitrogen output in the entire amount of urine of 
the Toad F (body-weight at time of experiment = 29-7 gms ) 
excreted during five consecutive days was 005047 gm.,* while 
those of two normal control toads (weighing 24/5 gms. and 34 7 
zms.) during the same period and under precisely the same 
conditions were 0-04125 gm. and (05790 gm respectively. 
Thus, relative to the weight of the body, the amount o nitrogen 
exereted by the Toad F during this period was certainly not 
less than the corresponding amounts of nitrogen excreted by 
the two control toads. similar total nitrogen output of 
the Toads G and H (placed together in one jar: G weighed ar 


by lifting out the hind ends of the kidneys through slita made in the 
Covent violen. 


















The average kidney ratio of the 56 normal toads was 233-9, the 
lowest ratio 143-7 and the maximum 3357. In Toads A, B, C, D, E, 
F, G, H, the o» were respectively 1657 | ober smaller owing 
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the time of the experiment 17:0 gms. and H 22:5 gms.) during 
six days was 0'01879 gm.,! while that of one pair of control 
toads (bod y-weights at time of experiment = 17:0 gms. and 20:2 
gms.) during the same period was 001100 gm., and that of 
another pair of control toads (body-weights at time of experi- 
ment —17:2 gms. and 16:2 gms.) during the same period was 
0:01822 gm. Thus, again, the kidneys of the Toads G and H 
(deprived of a venous supply) each excreted as much nitrogen 
in a given time as each of the kidneys (retaining their venous 
supply) of four contro! toads. 

During one month I estimated the nitrogen strengths of 
four samples of urine* (volume of an average sample — 0:35 
c.c ) obtained from the Toad G, which were 000046 gm. in | 
cec., 000003, 000506 and 000220, the average nitrogen 
strength of which is 0:00216 gm in lec. The corresponding 
nitrogen strengths of eight samples of urine (volume of an 
average sample = 0°55 c.c) obtained during the same period 
from the Toad H were 000106 gm., 0001580, 000100, 000276. 
0:00071 0:00114, 0:00256 and 0:00393, the average nitrogen 
strength of which is 0*00157 gm. in 1 c.c. And from the Toad J 
(about three weeks after the operation and therefore long before 
the two renal afferent veins could have been regenerated) the 
nitrogen strengths of five samples of urine (volume of an 
average sample- 0-68 c.c.) during the same period were 
0'00004, gm.. O0:00075. O 00128, O0 00053 and €0-00106, the 
average nitrogen strength of which is (0 00091 gm. in I c.c 
In one normal control toad the nitrogen strengths of five 
samples of urine (volume of an average sample=0 95 c.c.) 
obtained during the same period were 0'00096 gm., * OUIS56, 
0:00084, O 00088 and 000172, the average nitrogen strength 
of which is 0:00119 gm. in | c.c., and the nitrogen strengths of 
single samples of urine (average volume of which =0°47 c.c.) 
obtained from nine other control toads (kept under preciselv 
the same conditions) were 000130 gm, 000120, 0-000072, 
000012, 0'00068, —— — —— and —— the 
| average nitrogen stre | of which is 0- 7! gm. C.G. 

| From these data it xai bx seen that the samples of urine of the 
Toads G, Hand J (with kidneys deprived of a venous supply) 
© were neither less in volume nor deficient in nitrogen strength 


 ——— — — — — — 


ü — — 





I It will be noticed that uds emper is considerably less than the 
l quantity excreted by the le toad F in five days. The diferenco is due 
ems |)» fact that the Toad F and its controls were fed on house-flies (o 

nitrogenous diet), while the Toads G and H and their controls 


ricketa. 
ean easily be obtained by 
| nel — Mie belly with a dilute 
immediately squirted, the bladder entirely 
toads and I employ dilute sulphuric but 
imental toads I use lemon juice, 
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when compared with samples of urine obtained from contro! 
toads (with kidneys retaining their venous supply). These facts - 
once more prove that the venous supply of the** portal" kidneys 
is of no consequence in connection with urine secretion. 

From the Toads A, B,C, F, H and J, I carefully removed the 
renal arteries and compared them (average diameter) with the 
arteries of twelve of the normal control toads. The conclusion 
J arrived at from these few data was that the renal arteries of 
the toads deprived of a venous supply to the kidneys are not so 
large, relatively to the body-weight, as the arteries of many 





PLNPAAY =.=- =.=... LLNPAAV 





v 4 D 

TEexT-FiGURE 4 (x 2). The two persistent posterior cardinal veins 
in the male Rana temporaria labelled Sp. V, ventral aspect ; D, dorsal 
aspect. RLNPRAV, right large non-portal renal afferent vein; 
LLNPRAV, left ditto. The small size of the right kidney is noticeable. 
External diameter of the left ** renal afferent'' vein (posterior to the 
kidney) was 0-353 mm. and of the portion anterior to the kidney 1:033 
mom. The external diameter of the right *‘renal afferent'' vein was 0:030 
min, and anteriorly to the kidney 1-085 mm. The external diameter of 
the anterior abdominal vein was 0-775 mm. The left kidney (with the 
smaller ** renal afferent" vein) weighed 0-072 gam.. and the right kidney 
OOS gm.—a difference of 0-033 gm.' The kidney ratio (body-weight = 
16-180 gms.) was 149:8, whereas the kidney ratios of six normal male 
R. temporaria were 147-7, 121-9, 137-4, 138-5, 125-4 and 163:3—the kidneys 
therefore were not larger than usual. 


normal toads, but are perhaps slightly larger than those of the 
average normal toad. I arrived at a similar conclusion from 
the measurement of the renal arteries of an abnormal specimen 
of Rana temporaria (which I labelled OD,' text-figure 4), both 
kidneys of which were naturally devoid of a venous supply ow- 
ing to both renal afferent veins (persistent posterior cardinals) 
maintaining a direct connection with the two pre-caval veins, 





! T am indebted for thie rare specimen to the kindness of Dr. C. H. 
O'Donoghue who sent it to me. 
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and comparison with the arteries of six normal control R. tem” 
poraria of the same size and sex. If hypertrophy of the rena 
arteries of the experimental toads has occurred, it is evident 
that it is so small as to be devoid of any significance if regarded 
as à compensation for the elimination of the venous supply 
This will be the more easily realized when we remember that 
the venous supply (as I have determined in the frog Jano 
tigrina (see Appendix A, Part I) to the kidneys is about three 
times the volume of the arterial supply, from which it may be 
deduced that if this venous blood is of use to the kidneys in 
producing secretion it would need a very considerable amount 
of hypertrophy of the arteries to compensate for its loss. 


The Cause of the Death of the Majority of the Experimental 
Toads and the Regeneration of the Renal Afferent Veins 
in the Toad J. 


Ligature of both renal afferent veins in the living toad 
(or frog) necessarily involwes considerable perturbations in the 
blood supply of the body. In the first place, since the anterior 
abdominal vein has to convey to the heart all the blood re- 
turned from the legs and pelvic region: (1) the liver receives 
nearly į times 'as much blood as is normally the case—a quan- 
tity which, though vastly in excess of the normal, is yet less than 
the entire quantity of blood normally transmitted to the heart 
by both renal afferent veins and the anterior abdominal, owing 
to the relatively increased resistances offered to the flow of the in- 
creased volume of blood by the distended walls of the anterior 
abdominal vein and of the capillaries of the liver. Again, the 
rate of outflow of blood from the legs being therefore decreased, 
and the iliac arteries still forcing blood in, though in diminished 
quantity owing to the additional resistance offered. (2) the 
veins of the hind legs will, with the anterior abdominal, become 
greatly distended with blood (forming reservoirs), and therefore 
there is so much the less for the heart to receive and therefore 
to pump out—the result being a considerable deficit of blood 
in the whole of the arterial system and therefore a paucity of 
supply to the body in general; (3) the hind legs will receive 
even less fresh blood than other organs owing to the increased 
resistance offered by their already partially-blocked venous 
svstem ; and (4) the arterial supply to the kidneys will be 
diminished, as to all other organs, but the kidneys will suffer 
more than other organs because not only are thev posteriorl y 
situated (ie. in a region of low blood pressure in the aorta). 
but in order to function well, they, as is well known, depend 

more than other organs on & large blood supply. 









7o 
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.— | This estimate is founded on the relative areas in transverse section 
— (calculated from the itera Dae] of the renal afferent veins com - 
p red with the anterior abdominal (ese Appendix D). 
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During the first week or fortnight, while the toad is 
recovering from the effects of the operation, the urine is zene- 
rally more dilute than normal urine, but at the end of this 
period, when the wound has almost or quite healed and the 
animal is as lively as the control normal toads. the wrine 
exereted is, as we have seen, as plentiful and as strong in 
contents (nitrogen) as that of the normal toads. We must 
therefore conclude that during this convalescent period the 
body has produced an additional quantity of blood sufficient to 
make up for the quantity lying useless in the enlarged anterior 
abdominal and leg veins, and the organs in general will then 
receive as mnch blood as formerly. But there are two excep- 
tions to this statement, viz. theliver which, until the re-forma- 
tion of the ligatured renal afferent veins, will receive more than 
its normal quantity of blood, and the legs which, for the reason 
already given, will continue to receive less. The toads (not 
enumerated) which died in less than two or three weeks 
subsequent to the operation probably died from the effects of 
the operation ; Toad J, on the other hand, not only survived 
the operation but also the physiological disturbances which 
must ensue in connection with the liver and legs due re- 
spectively, as already stated, to too large a supply of venous 
blood and too small a supply of arterial blood. These disturb- 
ances are evidently quite sufficient by themselves to account 
for the re-formation of the two renal afferent veins, without 
assuming that the renal afferent supply of venous blood to the 
kidneys is in itself essential to the health of the toad. The facts 
already recorded that toads can live three months in an 
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Toad B and possibly Toad C might have emulated Toad J 
in surviving long enough to allow of the regeneration of the two 
renal afferent veins had they not been chloroformed. Toads D. 
E, F and H apparently died from the effects of the excess of 
venous blood supply to the liver (liver unhealthy and contain- 
ing many cysts full of granular matter, swollen gall bladder 
and coelomic effusion) and the deficient arterial blood supply to 
the legs (discoloration and sores on skin of legs due to gan- 
zrene), and possibly in some cases ineffective sterilization of the 
wound (Toad G ?). I have already provided evidence to show 
that the ligature of the two renal afferent veins--the elimina 

tion of the ** renal portal '" svstem— was not se the cause of 
death or even disease in these toads: the ki neys can function 
ate efficiently when deprived of their venous blood sup- 
py. 


On the Increase in Size of the Kidneys in Toads with Lagatured 
Renal Afferent Veins. The Ligature of one Renal 
Afferent Vein in Living Toads. 


It may be argued that the enlargement of the kidneys in 
toads with ligatured renal afferent veins is an indication that 
the venous “ portal " supply was of use to the animal, the 
kidney enlargement being in compensation for its loss, But 
hypertrophy of an organ is nearly always, if not always, 
associated with an increased blood supply, and this is certainlv 
not the case in this instance, since not only is the whole of the 
(supposed useful) venous supply cut off, but, as we have seen, 
the renal arteries do not become enlarged. Moreover that this 
kidney hypertrophy is of no significance in connection with the 

roblem of the ** renal portal " system is clearly shown by the 

act that in the abnormal specimen of Hana temporaria, referred 
to above as having been devoid of a “ renal portal ” system 
from birth (the frog OD), the kidneys were slightly below the 
average in size (when compared with the kidneys of six normal 
R. temporaria ). In this connection it is further interesting to 
note that when one renal afferent vein is ligatured in a living 
toad, one kidney therefore being non-portal and the other “ por- 
tal," the non-portal kidney does not increase in size compared 
with the “ portal ™ kidney, though both may perhaps enla 
equally to a very small extent. 1915, I ligatured the right 
renal afferent vein in four toads. One died after three weeks 
and three days, one after seven weeks and six days, and the other 




















the left “ portal ” kidn hed 0 352 gm. and the right non- 
tal 0315 gm.: ¢ ‘ * portal " kidnev 
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weighed 0:126 gm. and the right non-portal 0:133 gm. ; in the 
fourth, the left *' portal" kidney weighed 0:123 gm. and the 
right non-portal O0 101 gm. n these four experimental toads 
therefore not a single non-portal kidney shows appreciable in- 
crease in size compared with the * portal, " and only in one 
case (the second) is there any marked difference of weight. be- 
tween the two kidnevs, and this is in the reverse direction, the 
" portal" being the larger. O'Donoghue (31), on the other 
hand, maintains that in the few known examples of abnormal 
frogs (E. temporaria) in which the kidney of one side is naturally 
deprived of a venous supply, the “ portal" kidney is always 
the larger, and he considers this as evidence of the functional 
importance of the '* renal portal” system. ! Before describing 
these few examples I may remark that one conspicuous differ- 
ence between these natural examples of one-side-* portal "-one- 
side-non-portal frogs and mv experimental toads is that in the 
former the abnormal ** renal afferent'' vein, instead of being 
ligatured (and thereby increasing the quantity of venous blood 
in the anterior abdominal and the other renal afferent vein), is 
merely continued either into a persistent posterior cardinal 
vein on the same side of the body or directly into the post-caval 
vein, thereby not increasing the quantity of venous blood in the 
normal renal afferent vein or anterior abdominal. To be brief, I 
may say that O' Donoghue's contention is an impossible one to 
maintain, as he himself would doubtless admit had he studied 
the facts more in detail. In one of the abnormal frogs figured 
by O'Donoghue (his figure 1), the normal left ** portal " kidney 
weighed 0:105 gm. and-the abnormal non-portal right kidney 
weighed 0:088 gm.—a difference of 0:017 gm. ; and in another 
frog figured by O'Donoghue (his figures 2 and 4), the normal 
right * portal" kidney weighed 0:031 gm. and the abnormal 
left non-portal kidney weighed 0:026 gm.—a negligible differ- 
ence of 0-005 gm. In a more recent specimen labelled CH 
kindly sent to me by Dr O'Donoghue (text-figure 5), the right 
normal ** portal " kidney weighed 0:104 gm. and the left ab- 
normal non-portal kidney weighed 0:009 gm.—again n negligible 
difference of 0-005 gm. To ascertain if these differences occurr- 
ed in normal R. temporaria I weighed the kidneys of sixteen R. 
temporaria taken at random and found that in one the differ- 
ence of kidney weight was 0-018 gm., that in nine others the 
difference in kidney weights varied between 0-005 gm. and 
0:009 gm. and that in the remaining six the differences were 
less than 0:005 gm. These data proved that the slight differ- 
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ences of kidney weight found in the three abnormal frogs are 
of no significance.! | 


The Comparison of Samples of Urine excreted by Frogs (Rana 
tigrina) with Both Renal Afferent Veins Ligatured, and 
by Frogs with these two Veins Unligatured, 


Since we have scen that ligature of the two renal afferent 
veins temporarily causes a diminished blood supply to the 
kidnews via the renal arteries, it is useless to compare the urine 
sacput of frogs with the veins ligatured with that of frogs 
retaining their renal afferent veins, since the former must. 
under the conditions, necessarily be less during the 24 hours 
over which the experiment extends (for the method of experi- 
ment see Part III). The nitrogen strength of the urine of th» 
frogs with ligatured veins will also probably be less because of 
the restricted circulation through the legs (which together 
outweigh the rest of the body). In the toads with both renal 
afferent veins ligatured, on the other hand, beth of these 
deficiencies must, a= we have seen, have become remedied 
during the several weeks over which the experiments extended 
(probably by the genesis of additional blood and by enlargement 
of the leg veins), but in the decerebrate frogs of these experi- 
ments this is impossible. I confirmed these conclusions when 
I compared the urine output of six frogs with ligatured renal 
afferent veins with the output of urine of five frogs with intact 
renal afferent veins (the two series of frogs being treated exactly 
alike in all other respects) and found that on the average the 
urine of the former was both less in amount and weaker in 
nitrogen compared with that of the latter, though individual 
frogs with ligatured renal afferent veins may excrete more and 
nitrogen-stronger urine than individuals with the veins intact. 


Perfusion Experiments on Frogs Kidneys respectively with 
and without the Renal Afferent Vein Supply. 

I now proceed to state briefly the results of a number of 
perfusion experiments which, since they concern the kidneys 
alone and are unaffected by changes in other parts of the bod 
afford more reliable data than preceding experim 
experiments (ten in number described in detail in 
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plus 40 e.c. fresh human urine added to each 2,000 c c. of the 
saline through the aorta and 06% saline plus 61 c.c. of the 
same stock of human urine added as before to each 2,000 c.c. 
through each of the two renal afferent veins at correct relative 
flows. In one part of each experiment urine was collected while 
the renal afferent vein perfusion was in force ; in the other 
part of each experiment urine was collected while the renal 
afferent vein perfusion was stopped. These two samples of urine 
were compared as to quantity, and nitrogen and chloride 
strengths, due account being taken as to whether the experi- 
ment was commenced with the renal afferent veins open or 
closed. 

The results I obtained, after the most careful elimination 
of all factors which might defeat a true comparison, were that 
(1) the amounts of urine secreted during the two conditions 
(renal afferent veins open and renal afferent veins closed) 
were on the average equal; (2) the nitrogen strengths of 
the urine samples were the same under the two conditions ; 
and (3) the chloride (as NaCl) strengths of the urine samples 
under the two conditions were also identical. This last result 
contradicts the statement of Bainbridge, Collins and Menzies (4) 
that ''a simultaneous arterial and venous perfusion, however, 
seems to be more conducive to the formation of a very dilute! 
urine than is arterial perfusion alone." Since, however, the 
quantities of urine examined (by the refractometer) by these 
authors were rarely more than 0:1 c.c., while my quantities 
were rarely less than 1:0 c.c. and were estimated for chloride 
(Mohr method) by an independent professional chemist (Dr. 
A. P Sirear), and since these authors give few or no details 
respecting the conduct of their experiments, especially from the 
point of view of the relative flows in the aorta and renal afferent 
veins—in other words, the shutting-off of the renal afferent vein 
perfusion may have, by restricting the outflow from the aorta, 
raised the pressure of the aortic fluid and so have increased the 
chloride content of the urine, the urine chloride content varying 
direetly with the pressure of the arterial fluid or blood (see 
Appendix G, Part I1I)—1 am of opinion that my results are by 
far the more reliable (see Part III for additional confirmation). 
Many of the conclusions of Bainbridge, Collins and Menzies (4), as 
of other authors, are vitiated by the idea that the renal afferent 
veins supply the kidney tubules, and I demur entirely, e.g. to 
such assumptions as that when the aorta is perfused with boiled 
Ringer's solution only the glomeruli are affected, and that the 


t My italics. The torm ** dilute '" here refers to sodium chloride, the 
chief solid constituent. These authors also state that ** the urine 
obtained on a simultaneous arterial and venous perfusion does not, so far 
as we could determine, differ in amount from that obtained on an arterial 
perfusion alone," and Miss Cullis (16) comes to tho same conclusion . 
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tubules can be killed (except at great venous pressure) when 
ins — afferent veins are perfused with 1/10,000 mercuric 
chloride. 





The facts supplied in the present Part II are then 
corroborative of the conclusions reached in Part I. For the 
most part thev merely confirm, in the living animal, what has 
already been demonstrated by, or might be inferred from, the 
results of perfusion experiments. "This confirmation however 
is, quite apart from the value of the new facts described, of 
considerable importance in view of the slur so often and 
undeservedly cast upon the results of perfusion experiments on 
the kidney. In Part III further confirmation by experiments 
on the living animal of the results obtained from the perfusion 
experiments of Part I will be supplied. 


PART III. 


REPETITION AND EXTENSION OF THE EXPERIMENTS OF 
GURWITSCH AND INTERPRETATION OF THE RESULTS. 
THEORETICAL CONSIDERATIONS. 


Previous Experiments. 


The experiments of Gurwitsch (20) constitute, so far as 1 
am aware, the only previous attempt to compare in the frog 
the quantities of urine obtained respectively from a kidney 
with the renal afferent vein ligatured and from the companion 
normal kidney, i.e. with the renal afferent vein intact. Gur- 
witsch wisely exposed the kidneys of the frogs he experiment- 
ed on from the dorsal aspect and ligatured on one side the “ reno- 

rtal'" vein and its confluent the dorso-lumbar (and in the 
emale the small oviducal veins were cauterized with a red-hot 
needle), leaving these veins on the other side intact. Urine 
or urea solution was injected into the intestine at the time 
of operation as a diuretic Gurwitsch only gives the quan- 
titative results of two of his experiments, viz. that (1) the 
total secretion of urine is very small in quantity, and (2) that 
the ligatured kidney secreted Icss than the normal kidney (the 
ligatured kidney secreted 05 c.c. and the normal or un- 
ligatured kidney 0-8-1:0 c.c. in two hours), and, so far as 
I am aware, says nothing concerning tke qualities of the 
samples of urine so obtained. 

Deferring until later consideration of Gurwitsch's state- 
ments of results obtained by him on injecting dyes into the 
frog's circulation under the above conditions, I will proceed 
to state the results of my own experiments on the quaniiig 
and quality of urine derived respectively from kidneys 





with ligatured renal afferent veins and from normal control 
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kidneys with veins intact, in specimens of the common Indian 
frog, Rana tigrina—a very large species (some specimens 
weighing over twelve ounces—over 340 gms.—i.e. some ten 
times the weight of the average R. temporaria). 

L may add here that in all my experiments the cerebrum 
optic lobes and cerebellum were removed, the medulla being 
carefully preserved intact in order to ensure the continuance 
of respiratory movements, which of course are absolutely 
essential to the success of the experiments. These respiratory 
movements commonly continued for twelve hours and some- 
times for more than twenty-four hours. ‘The operation was of 
course performed from the dorsal side.' In all experiments 
water was placed in the dish to enable the belly-skin to 
absorb what it required, and whenever possible I endeavoured 
to collect samples of urine of at least 1 c.c. 


Repetition of Gurwitsch's Experiments. 


Only in four (out of fourteen attempted) experiments was 
I able to obtain sufficient quantities of urine for total nitrogen 
estimation. The results were not satisfactory, being contradic- 
tory for the most part, the only certain result being that the 
urine of the kidney with the ligatured renal afferent vein 
(the “ ligatured " kidney) is never stronger in nitrogen than that 
of the kidney retaining its venous supply (the “normal” 
kidney). 


Improved Experiments to Determine the Amounts and Total 
Nitrogen Strengths of the Samples of Urine. 


In these experiments‘ I injected either urea sulphate (0:25 
gm. dissolved in 100 c.c. 0 5% saline), urea (1 gm. dissolved 
in 100 c.c. 0 69?5 saline) or sod:um sulphate (0 2 gm. dissolved 
in 100 c.c. 0:595 saline) into the arm muscles but sometimes 
intravenously (vein in arm), at the commencement of each ex- 
periment (never during the course of the experiment) and 
collected the urine in tubes from the two kidneys in the same 
intervals of time. Out of thirty-three experiments attempted, 
eighteen were successful (in the other fifteen experiments, 
eleven gave either no urine at all or urine in quantities insuffi- 
cient for accurate nitrogen estimation, and four were faulty). 
Of these eighteen successful ex periments, fifteen gave the result 
of the ligatured kidney producing urine greater in quantity (in 
the average proportion of l'4 : 1, i.e. the ligatured kidneys of 
these eighteen experiments secreted 78 c.c. and the ** normal '' 
kidneys 54 c.c. in the same time) but weaker tn nitrogen (add- 
! Fall details of the mode of preparation of the frog aro supplied in 
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ing together all the nitrogen strengths of the urine samples of 
the two kidneys respectively, the average strengths were in 
the ratio of 07. 1) than the urine of the normal kidney. 
The fact that the quantity ratio of 1:4 : 1 was identical with the 
nitrogen strength ratio inverted (1:4 : 1 = 1:07) was doubtless 
a coincidence, but it proves that on the whole the amounts oj 
total nitrogen excreted by the ligatured and ` normal" kidney 
respectively were equal (the ligatured kidnevs excreted a total 
of 0033474 gm. and the ** normal" kidneys a total of 0:033750 
gm.). In other words, /he ligaturing of the renal afferent vein 
in each of these frogs makes practically no difference to the total 
amount of nitrogenous matter which these ligatured kidneys 
excrele as compared with the ** normal” kidneys, despite the fact 
that the ligatured kidneys are, on the current view, deprived oj 
three-quarters of their. total blood-supply by the ligaturing of the 
renal afferent veins. These results, obtained in 15 out of 18 ex- 
periments must be regarded as the normal results, and the 
three abnormal results must be regarded as having been due to 
the preponderance of a particular factor, such as, e.g. the well- 
known alternation of activity of the kidneys (e.g. at the 
commencement of the experiment when secretion is most 
vigorous the ** normal" kidney may have been at the ** flood 
tide” of its activity and, if the experiment was brief, may 
have therefore secreted more than the ligatured kidney for 
this reason) or extra active absorption of water by the belly skin 
(the influence of which will be appreciated when I have ex- 
plained the cause of the normal results). 


Further Experiments to Determine the Amounts and Chloride 
(as NaCl) Strengths of the Samples of Urine. 


Twenty-three experiments were attempted altogether (simi- 
lar to those already described save that the urine was estimat- 
ed for chloride by Dr. A. P. Sircar, instead of for total 
nitrogen), of which fourteen were successful. Out of these 
fourteen experiments, ten gave as their result that the urine 
of the ligatured kidneys was greater in amount (the total amount 
of urine secreted by the ligatured kidneys=18°15 c.c. and 
that by the “normal” kidneys — 10°65 c.c., the ratio therefore 
being 1-7 : 1) and contains a lower percentage of chloride as com- 
pared with the urine of the ** normal" kidneys. I may add that 
in five of these experiments 0:694 saline was placed in the 
dish instead of water and in all these cases the normal result 
was obtained : in all the four experiments with abnormal 
results, water was in the dish | P eat DXX 

'The normal results confirm me in my denial that the results 
obtained by Bainbridge, Collins and Menzies (see Part IT, p. ) 
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chloride compared with the urine which is secreted when 
the venous supply is eliminated (the contention being that the 
venous supply enables the tubules to absorb more actively). 
The results just recorded, on the contrary, prove that a larger 
venous supply than usual adds chloride to the urine. 


The Interpretation of the Preceding Results 


Since it appears to be still a matter of dispute as to 
whether quantity of urine depends on the rate of flow or on 
the pressure of the blood or other perfusing fluid, and since ] 
have not met with any statement implying recognition of the 
fact that the composition of the urine depends, other things 
equal, solely on the pressure of the blood supply, and since also 
the acceptance of the truth in these matters is all important not 
only for my explanation of the results described in this Part but 
for the appreciation of the arguments to be advanced in the 
next Part (Part [V) I have found it necessary, even in this 
Abstract of my Memoir, to quote the experiments described in 
Appendix G in full. The results of these experiments make it 
quite clear and beyond dispute (1) that quantity of urine is, 
other things equal, directly dependent on the rate of flow 
» volume of the fluid or blood perfused, i.e. on the flow of the 
fluid or blood through a given length of capillary in a given 
time ; (2) that the composition of the urine, on the other hand, 
is dependent, other things equal, on the pressure of the pertus- 
ing blood or fluid — the greater the pressure the less the percent- 
age of nitrogen and the greater the percentages of chloride and 
water, and vice versa. "Thus quantity of urine is. other things 
equal, dependent on rate of blood flow and not on blood pressure, 
and quality of urine is, other things equal, dependent on blood 
pressure, and there is every reason to believe that all other 
glandular secretions conform to these rules (see Part IV). 

Taking these truths as granted, the explanation of the 
results of the preceding experiments is quite simple and 
congruous with that of all other results described in this 
Memoir. In these preceding experiments, it has first to be 
recognized that the ' normal " kidney retaining its venous 
supply is not normal in the sense that its venous supply 
resembles closely that of a kidney in a frog which has neither 
of its renal afferent veins ligatured. On the contrary, owing 
to the ligature of the renal afferent vein of the ligatured kidney. 
the venous blood from the legs has to return to the heart via 
two vessels (the remaining renal afferent vein and the anterior 
abdominal) instead of three, and the remaining renal afferent 
vein therefore contains appreciably more blood than usual. 
This increase of blood pressure in the renal afferent vein of the 
'" normal " kidney is responsible for all three results recorded in 
the preceding experiments, viz. the greater quantity of urine 
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secreted by the ligatured kidney and the greater percentages of 
nitrogen and chloride in the urine secreted by the “normal” 
kidney. The excess of blood in the renal afferent vein of the 
" normal "' kidney raises the pressure in the renal venous mesh- 
work and this retards the flow of the nrterial blood in the inter- 
tubular plexus,' and since quantity of urine is strictly depen- 
dent on the flow of this arterial blood, the quantity of urine 
secreted by the ** normal” kidney is in consequence less than 
the quantity of urine secreted by the ligatured kidney,* which is 
altogether devoid of a venous supply.* Again, the excess of 
pressure in the renal afferent vein of the “normal” kidney 
causes the venous blood to mix to a slight extent with the 
arterial blood in the intertubular plexus (vide Part I on the 
results of a slight excess of venous pressure in perfusion 
experiments) and this venous blood containing a greater 
percentage of nitrogen* than the arterial blood, the result is 
that the urine secreted by the “normal” kidney is slightly 
stronger in nitrogen than the urine of the ligatured kidney. 
It is true that the increase of pressure in the intertubular 
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' This retardation of the arterial flow by raising slightly tho pressure 
in the renal afferent vein I have proved on many occasions in perfucion 
experiments: on the other hand, successive increases of pressure in the 
post-caval appear to bo almost wholly ineffectivo in re ing the arterial 
flow (seo Appendix G), possibly on account of extravasation. Perhaps thie 
difference, if it existe, is correlated with the fact that the renal venous 
meshwork itself offers considerable resistance to the flow of the venous 
blood through it. 

* Gurwitsch (20), who apparently on the basis of two experiments (1) 
comes to the conclusion that the ligatured kidney usually oxcretos less 
urine than the unligatured, appears to imagine that the opposite (i.e. 
my) result would be necessarily in favour of Ludwig's theory—tho lack 
of absorption of water in the ligatured kidney tubules accounting for it. 
But, un he supposes that tho stationary arterial blood which is laid 
up in the half-filled renal venous meshwork of the ligatured kidney is 
—— as potent functionally as the rapidly circulating venous blood 
which occupies tho over fi renal venous meshwork of the ** normal" 
kidney, it is difficult to imagine that a kidney with at least three times 
(sco Part I) more blood supply (supposed to bo rushing *hrough its 
intertubular capillary system) than the ligatured kidney can surpass the 
ligatured kidney so little in its powers of absorption of water from the 


glomerular filtrate as to reduce the output of urine only by Di If quan- 
tity of blood counts, the reduction iu urine output should be > 


ë I have ascertained in a number of careful experiments that the 
emptying of the renal afferent vein does not accelerate the flow of the 
— blood in the intertubular plexus and therefore does not increase 


| by tho kidney. | E 
the quantity of urine produced by y is evon richer in 








The venous blood in these experimental frogs is « 
nitrogenous material relative to the arterial blood than normal frogs 
because in the former P (see Part I, E a artificially greater i 
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plexus will lower the percentage of nitrogen in the urine but 
this lowered strength in nitrogen is masked by the raised 
atrength due to the admixture with the nitrogen-rich venous 
blood (vide Part 1). As regards the superior chloride strength 
of the “normal” kidney urine, since this probably has no 
connection with the mixture of the venous with the arterial 
blood, it can only be due to the increased pressure of the 
arterial blood in the intertubular plexus (Appendix G). 

The few exceptional results which 1 have described 
in connection with nitrogen and chloride strengths I believe 
to be due to the belly-skin absorption factor. Though the 
absorptive area of belly-skin ' presumably pours the absorbed 
water into the anterior abdominal vein, the blood in which 
does not supply the kidneys directly, yet small ventral absorp- 
tive areas of skin on the thighs are drained bv factors which 
open into the renal afferent veins and so do ‘‘supply” the 
kidneys, and it is evident that if either water or salt is ab- 
sorbed by the skin, this would reach the kidneys sooner via the 
renal afferent veins than that absorbed by the belly skin. 
Marked absorption of water will dilute the venous blood and 
when this admixes with the arterial blood in the ** normal” 
kidney, the result may occasionally be that the * normal” 
kidney secretes urine weaker in nitrogen and chloride than 
that of the ligatured kidney. According to Pesci and Andres, 
the frog's skin behaves as a semi-permeable membrane which 
permits water to leave or enter according to the hyper- or 
hvpo-tonicity of the solutions—hence water may occasionally 
enter in great quantity. On the other hand, according to these 
authors, substances, like sodium chloride, dissolved in the water, 
are always absorbed, and in the case of those frogs which 
were placed in saline during the experiment, it is not surprising 
that the “‘ normal” kidney always secreted urine stronger in 
chloride, because the venous blood probably contained more 
chloride than the arterial blood. "These are the only explana- 
tions I can offer in order to account for the few exceptional 
results which I obtained. 

That-the above explanation of the main results is the true 
one is proved by the results of the perfusion experiments 
which I have stated in Part I and by those which I have 
described in Appendix G. In Part I, I showed that when 
there was no excess of pressure in the renal afferent vein 
containing fluid stronger in nitrogen (‘46 fluid") than the 
erterial fluid, then the urine secreted was of identical strength 
with that secreted by the kidney with fluid of the same 
nitrogen strength (‘‘ 30 fluid ") as the arterial fluid in its renal 
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afterent vein. On the other hand, I showed that a very small 
excess of pressure (flow) in the renal afferent vein causes the 
" 46 fluid " to affect the urine secreted by the actual penetra- 
tion of the renal afferent vein fluid into the intertubular plexus. 
The explanations of the differences in the amounts of urine 
secreted and in chloride strengths are also, as I have already 
Satan, in accordance with the results described in Appen- 
EX Ut. 

Further, if the above explanation of diference of nitrogen 
strength be the true one, it is evident that if the arterial fluid 
be made relatively so strong in nitrogen as to render the in- 
crease of strength in nitrogen, due to the contribution from 
the leg tissues, in the renal afferent vein fluid, relatively 
insignificant, then the urine secreted by the normal kidnev 
will be no stronger in nitrogen than that of the ligatured 
kidney, since any slight increase due to the nitrogen from the 
leg tissues will be counterbalanced by nitrogen-weakening due 
to the increase of pressure. I have proved this in four experi- 
ments (not recorded). Further it is evident tbat if the 
nitrogen contribution from the leg tissues be eliminated by 
Joining the iliac artery directly on to the renal afferent vein by 
means of a U tube (constricted so as to avoid excess of 
pressure), then the urine of the * normal" kidney will certain- 
ly be no stronger in nitrogen than that of the ligatured kidney. 
L have proved that this is so in six perfusion experiments. 
The results of all these experiments therefore confirm the 
explanation which I have provided to account for the results 
I have described in this Part III. 


Repetition of Gurwitsch's Experiments on the Excretion oj 
Dye Respectively by Kidneys Deprived of their Renal 
Afferent Venous Supply and by '* Normal” 
Kidneys in the same Frog. 


Gurwitsch states that in frogs operated on as usual from 
the dorsal surface, with dye injected into the blood, the urine 
of the ligatured kidney becomes only slightly coloured whereas 
that of the “‘ normal " kidney is much more deeply coloured. 
This result is similar to the results I have obtained for 
nitrogen and chloride. I repeated these experiments of 
Gurwitsch on three occasions. In each experiment I injected 
into the arm muscles several c.c. of a solution of 0:2 gm. of 
sodium sulphate dissolved in 100 c.c. of 0:5% saline as a 
diuretic, and later, when urine was being excreted, several c.c. 
of a deep-blue solution of indigo-carmine in 05% saline, also 
into the arm muscles. The ligatured kidney urine of the first 
experiment was, in intensity of coloration,! to that of the 

! The samples of urine were placed in narrow tubes of equal calibre 
cally over white paper. | 
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“ normal" kidney as 5 : 6; in the second experiment as 4: 6* 
and the third experiment as 4:5: 6. These results therefore are 
similar to the chloride strength results and doubtless the same 
explanation applies to both—indigo-carmine dye apparently 
acts like chloride, increase of fluid pressure increasing its 
percentage in the urine. 


Nome Theoretical Considerations. 


In Parts I, IT, IIL 1 have proved conclusively both that 
the so-called ** renal portal '' system is devoid of function and that 
it is distinct and separate from the intertubular plexus, It 
remains to be added that I have already supplied in my 
previous paper (44) a raison d’être for the *' renal portal ` 
system. This, stated briefly, is to be found in the confined 
position in which the kidneys of most of the lower Vertebrates 
develop. Being pressed for space in which to develop, the 
kidney tubules project during development into the lumen of 
the posterior cardinal or other adjacent venous sinus, the thin 
wall of the sinus being pushed in front of the wall of each 
tubule (cf. e.g. the development of the excretory organ of 
Crustacea in which the lumen of the originally wide excretory 
organ of Crustacea in which the lumen of the originally wide 
excretory sac becomes converted into an apparent network of 
tubules by the in-pushings of the adjacent blood sinuses— 
vide 47: in this case the blood tissue is developmentally 
active and like all other capillarizations, penetrates the tissue 
of the organ to be supplied for functional purposes, but in the 
case of the “‘ renal portal ” system the blood tissue is passive and 
itself becomes fenestrated by the adjacent organ apparently for 
mechanical reasons only). The successive antero-posterior 
developments of the kidney (pro-, meso-and meta-nephroi) 
follow the paths of the posterior cardinal sinuses, being 
relatively far apart anteriorly and near the median line 
posteriorly, and the kidneys thus apparently select the site of 
the veins because development is most easy in this position — 
there is more space. In the Mammals and Birds, on the other 
hand, with powerful hind limbs, the limb veins need direct and 
easy access to the post-caval, and the kidneys in such active 
animals become greatly enlarged relative to the rest of the 
body, ' and for both these reasons the development of a ** renal 
portal " system is impossible. 

We conclude then that the vascular supply of the kidney 
is identical throughout the Vertebrate series and that it is the 
arterial supply alone which is utilized for urine secretion. This 
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conclusion however, while it clears the ground of a misconcep- 
tion which has hitherto misled experimental effort and vitiated 
inferences drawn, does not by itself assist us much in 
connection with the larger problem as to whether the urine is 
secreted by the tubules or by the glomeruli, or by both. We 
are as far off as ever from being able to decide between the 
rival modified theories of Ludwig and Bowman, since it is now 
useless to say, e.g. that a kidney with a ligatured renal afferent 
vein is thereby deprived of three-quarters of its total blood 
supply and that since its tubules evidently cannot excrete as 
much urine from the intertubular blood under these conditions 
as the normal kidney with.a venous supply, therefore the 
excess of urine excreted by the ligatured kidney in the 
experiments described above is definitely in favour of the 
neo-Ludwig theory—lack of intertubular blood involving lack of 
absorption of water from the glomerular filtrate giving an 
excess of urine. On the contrary, we now know that the blood 
used for secretion remains about the same in both kidneys and 
that it is only due to experimental imperfection (the artificial 
raising of the venous pressure in the * normal” kidney) that 
the urine samples of the two kidneys differ slightly in amount 
and quality. This imperfection in these experiments, and the 
intentionally-produced excess of pressure in one renal afferent 
vein in the experiments of Part I do however provide a clue 
which inevitably leads us to adopt, as has already been 
explained, a very much modified version of the Bowman- 
Heidenhain theory—the Tubule cum Rete theor:,' which may 
be regarded as the theory of Bowman with the glomerulus as 
a source of urine left out. According to the modified glome- 
rular-filtration and tubule-absorption theory of Ludwig (the 
neo-Ludwig theory as I shall call it), so ably put forward by 
Cushny (17), the mere facts that dye, potassium ferrocvanide 
and other substances can be perfused through the renal afferent 
veins at normal pressure without appearing in the urine 
(Part I) prove nothing, because if the tubules are absorptive, 
the presence of these substances even in the intertubular 
plexus will not affect the urine filtered from the glomeruli, 
provided that we assume, as Cushny assumes, that the absorp- 
tive activity of the tubules is independent of the constitution 
of the blood supplying them. Now we have seen that this 
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assumption is untenable. We have shown repeatedly in 
Part I and in the present Part IlI that when the fluid in the 
intertubular plexus does become changed as the result of 
excess of fluid pressure in the renal venous meshwork, causing 
actual admixture of the venous blood or fluid with the arterial 
blood or fluid in the intertubular plexus proper, then the nrine 
immediately indicates the admixture by an alteration in 
composition, and this alteration in composition can only be the 
result of such admixture between the blood in the renal venous 
meshwork and the plexus, because it is impossible, with such a 
relatively high pressure in the glomoruli, for the venous fluid 
to affect the blood or fluid contained in the glomeruli (Part I). 
Change of composition of the blood or fluid in the intertubular 
plexus does then affect the composition of the urine secreted. 
and this is proof that the tubules secrete the urine, because no 
modification of an absorptive activitv of the tubules would 
enable urine to be secreted which contains constituents present 
in the venous blood but absent from the arterial blood (dye 
— ferrocyanide present only in the renal afferent vein supply 
e.g. 

That the tubules can nnd do secrete urine, has already 
been proved by the experiments of Bainbridge and Beddard (3). 
As is well known, these investigators ligatured all the renal 
arteries in individual frogs and by keeping some (the majority) 
in an atmosphere of oxygen and others in air (thus preventing 
the necrosis of the tubule epithelium which occurred in 
Schmidt's and Beddard's experiments—36, 8) obtained (after 
injecting strong diuretics into the lymph eacs) urine in 
measurable quantity (i.e. at least 0'5 c.c.) in 11 out of 22 
experiments. This urine was found to contain “ most of the 
normal urinary constituents "—all that were tested for. Since 
in these experiments an arterial circulation was absent, it was 
all-essential from the point of view of deciding whether the 
urine excreted was tubule or capsule-derived, to determine 
whether or not the blood supplied bv the two renal afferent 
veins ever intruded so far into the intertubular capillary 
plexus as to reach any glomeruli. This necessity was 
apparently complied with when, at the end of each 
experiment, the vascular system of the frog was well washed 
out (from the aorta) with saline '* and then thoroughly injected 
with a saturated solution of soluble Prussian blue ” (presumably 
at a pressure not less than normal arterial pressure). This 
injection was made by the authors apparently solely in order 
to be certain that all the branches of the renal arteries had 
been severed by cautery and they did not recognize the 
possibility of the dye reaching the glomeruli from the 
intertubular capillary plexus; nevertheless the injection 
served both purposes, provided that the dye was injected at 
a pressure not less than the normal arterial pressure. In 60ut 








128 Journal of the Asiatic Society of Bengal. [N.S., XVIII. 


of the 11 successful experiments, the authors expressly state 
chat '* no glomeruli were injected” and that the tubule 
epithelium ** appeared normal"'; on the other hand, in two of 
the remaining five experiments glomeruli were found to be 
injected at the extremities of the kidneys, and it seems 
probable that this was due to influx from the intertubular 
capillary plexus rather than to some twigs of the renal 
arteries having remained uncauterized, ! since we have seen 
that Nusshaum’s and  Beddard's statement that “it is 
impossible to inject the glomeruli from the renal-portal vein '' 
is untrue, provided that the pressure in the vein be sufficient. 

These experiments on the whole therefore (and possibly 
those of Nussbaum (30) and Halsey (21) who similarly obtained 
urine from frogs with cut-out renal arteries, after injecting 
diuretics directly into the blood—which, as Cushny points out. 
would therefore be more potent than in Bainbridge and 
Beddard’s experiments—, though they did not sectionize the 
kidneys afterwards to see if glomeruli had been included in the 
circulation) afford good evidence that the tubules secreted 
more or less normal urine (of course in reduced quantity as 
compared with normal frogs because of the lack of flow) 
without any assistance from the glomeruli. Since we cannot 
accept Bainbridge and Beddard’s compromise between the 
two rival theories of Ludwig and Bowman, viz. that “ both 
the glomerular and tubule epithelia definitely secrete urine, 
and in all probability both can secrete much the same urinary 
constituents in solution," if only because we object to the 
supposition that much unlike structures as the small capsules 
with their thin squamous epithelium and the long tubules 
with their thick walls of truly glandular cells perform identi- 
cal functions, we are bound to conclude that the tubules 
alone secrete the urine, the function of the glomeruli being 
altogether different (see Part IV). 

Bainbridge, Menzies and Collins (5) maintain, however, 
despite the conclusive evidence to the contrary provided by the 
control dye injections of Bainbridge and Beddard, that urine 
formed by perfusion through the renal afferent veins, the 
arteries being ligatured, is always produced by the fluid perfused 
reaching the glomeruli, because whenever, in their experiments, 
urine was secreted as the result of very MED pressure in the 
perfusion fluid, subsequent injection of Berlin blue always result- 
ed in the dye being found in the glomeruli, whereas when, with 
low gresenre, urine was not secreted, few or no glomeruli were 
found to contain the dye. This, I may remark without dis- 
respect to these authors, is an admirable practical illustration 
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of a logical fallacy. Because with a venous perfusion pressure 
of 28-30 cms. urine is secreted and the glomeruli are found to 
be injected, and with a perfusion pressure of 10-12 cms.. urine 
is not secreted and the glomeruli are found not to be injected, the 
conclusion is drawn that the glomeruli secrete the urine. These 
two pressures were apparently the only pressures employed by 
these authors, and it is evident that in order to establish their 
conclusion logically, the possibility of perfusing with a pressure 
of intermediate intensity which might have resulted in urine 
secretion without the glomeruli becoming injected should not have 
been excluded. In other words, it is to me certain that the 
high pressure (28-30 ems.) which injected dye into the glomeruli 
also injected the perfusion fluid into the intertubular plexus (as 
defined by me) as well as the glomeruli, whereas the low pressure 
(10-12 cms.) which failed to inject dye into the glomeruli also 
failed to inject fluid into the intertubular plexus to a sufficient 
extent to produce urine, This source of fallacy was of course 
not evident to Bainbridge, Menzies and Collins because they did 
not recognize the separateness of the intertubular plexus from 
the renal venous meshwork. 

The proof that this interpretation of the results of Bain- 
bridge, Menzies and Collins is the correct one is to be found in 
the results of five of my own experiments on dye injection 
already briefly referred to in Part I (p. ) In these experi- 
ments the dye was injected via one renal afferent vein at a 
pressure of not more than 3 or 4 cms. above normal, the arterial 
circulation being in full force, and I obtained distinctly blue 
urine. On examining sections of these kidneys, dye was always 
absent from the glomerular capillaries and capsules though 
present in some of the intertubular capillaries, in the renal ven- 
ous mesh work and in tubule lumina. These results prove con- 
clusively that the tubules secreted the dye, and are much more 
reliable than the experiments of Bainbridge, Menzies and Collins. 
because in such experiments with venous flow only, the tubules 
only seerete providing that diuretics are present and that the 
volume of fluid injected into the tubular capillaries is considerable 
(see Part IV), and the pressure necessary to force in a lot of fluid' 
is generally sufficient to enable it to penetrate into the glome- 
ruli in varying amount. At least this is the conclusion I came 
to when performing six other experiments similar to those of 
Bainbridge, Menzies and Collins and found, as these authors 
sav, that almost invariably, when urine was secreted, a few 


— — 


! It is also probable that when the narrow sinusoids or rather capillaries 
of the intertubular plexus are empty and probably contracted, it requires 
much more force to re-open and refill them than it does to cause venous 
fluid to penetrate into them when they are already open and contain Gia. 
Hvrtl's description (26) of the narrow open of the intertubular ploxus 
meg sey tug —— the largo channels of the I venous meshwork must be 
orne in mind. 
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glomeruli (a very small percentage of the total number) showed 
traces of the dye. 


PART IV. 


THe TUBULES VERSUS THE ENCAPSULATED GLOMERULI—A 
BRIEF CONSIDERATION OF THE PROBABLE FUNCTIONS or 
THESE TWO PARTS OF THE VERTEBRATE KIDNEY. 


CONTENTS. 


Some Facts subversive of the neo-Ludwig Theory of Kidney Secretion. 
(1) Quantity of Urine is dependent upon the Quantity of Blood or 
other Perfusing Fluid (Volumo x Rate of Flow) traversing the 
Entertabular Plexus and not on Fluid Pressure in the Glo- 

meruli, 

(2) Reversal of the Current of Perfuaing Fluid through the Kidney. 

(3) The Quality of the Urine is dependent on Fluid Pressure. 

(4) The Secretion of Substances solely present or present in 
Excess in the Renal Afforent Veins of the Frog whon tho Fluid 
Pressure in the Renal Afferent Veins is excessive relative to 
the Pressure in the Arterial Fluid. ; 

(5) Tho Increase and Decrease of Urino due to the Increase and 
Decrease of the Osmotic Pressure of the Fluid traversing the 
Renal Afferent Veins. 

Alternative Hypotheses to account for the Enclosure of the Glome- 
. rulus in the Capsule. 

A Consideration of some other Arguments used in support of the 
neo-Ludwig Theory. 


In Parts I-III of this Memoir it has been necessary on 
several occasions to refer to current theories concerning the 
mode of function of the kidney, sinceour interpretation of the 
significance of certain experimental results not infrequently 
depends on the adoption of one or other of these. "Three prin- 
cipal theories may be said to exist, two of which have received 
much recognition and the third but little. The first is the 
Bowman-Heidenhain theorv, tho second the neo-Lud wig theo - 
(the “ modern theory " of Cushny, 17), and the third that whicl 
I have termed the Tubule cum Rete theory. To be brief I may 
say that I do not propose to discuss the Bowman-Heidenhain 
theory, for the simple but conclusive reason that a theory 
which considers that the functions of such dissimilar struc- E 
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the filtrate most required to be retained by the body ——,and 
the Tubule cum Rete theory, which is the very antithesis of the 
neo-Ludwig theory in that it assumes that all the constituents 
of the urine are secreted by the tubules. 'The function of 
the glomerulus, according to the Tubule cum Rete theory, is 
that which is probably to be attributed to most or all other 
forms of retia mirabilia, viz. the reduction of the arterial pressure 
(since high blood pressure in the intertubular plexus means 
excessive loss of salt and deficient elimination of nitrogen, i.e. 
the reversal of the result demanded by the body) and the 
retardation ( rapid flow in the intertubular plexus involving un- 
due loss of water from the body) and making continuous of 
the arterial flow, while maintaining a large volume of blood. 
The way in which the glomerulus produces these effects will be 
explained below, and suggestions will also be offered in expla- 
nation of the well-known but little understood fact that the 
glomerulus, unlike most other retia mirabilia, becomes en- 
capsuled. 

For the sake of brevity I shall not attempt to discuss the 
relative values of these rival theories from every point of view ; 
all that I shall undertake is to state certain facte, mostly de- 
rived from my own work, which I believe to be fatal to the neo- 
Ludwig theory, to reconsider some other facts which are either 
for or against this theory, and to answer certain objections 
which have been or probably will be levelled against the theory 
which I believe to be the true one. 


Some Facts subversive of the neo-Ludwig Theory of 
Kidney Secretion. 
(1) Quantity of Urine is dependent upon the Quantity of Blood or other Per- 


fusing Fiuid ( Volume x Rate of Flow ) traversing the Intertubular Plexus 
and not on Fluid Preasure in the Glomeruls. 


If the capillary walls of the glomerulus and the capsule 
wall filter off only the non-colloid constituents of blood, then 
both blood pressure and blood flow must be important factors 
in filtration, but in perfusion experiments in which the whole 
of the circulating fluid is filterable, fluid pressure can be the 
only factor concerned. Ifglomerular filtration be a fact, quanti- 
ty of urine in perfusion experiments will. other things equal, be 
solely determined by fluid pressure in the glomerular capillaries, 
and rate of flow of the fluid will be of no account. This conclu- 


sion is directly contradicted by the facts which prove beyond 


doubt that in perfusion experiments quantity of urine is, other 
things equal, directly dependent, not on rate of flow alone, not on 
volume of the perfusing fluid alone, but on both volume and rate 





EN) e only authors known to me who have previously advocated 
inay Lamy and Mayor (28). 
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of flow, i.e. on the quantity of fluid which flows through a given 
length of capillary in a given time—and has no connection with 
fluid pressure' save in so far as pressure increases rate of flow. 
In Appendix G (Part IlI) I have given the results of nine per- 
fusion experiments (six described in some detail and three 
mentioned) in proof of the statement that quantity of urine 
depends on rate of flow of the perfusing fluid and not on fluid ` 
pressure. In Exp. Ser. A. I. P. increase of pressure occurs in 
the aorta and this produces an increase of rate of flow in the 
intertubular plexus, and the increased rate of production of 
urine must be due to one of these, though even here there is 
muore proportionality between the initial increnses of rates of 
fow and the increased quantities of urine than there is between 
these latter and the increases of pressure. In the Exp. Ser. 
P.C.I.P. the increase of pressure occurs in the post-caval and this 
pressure must to a large extent be transmitted up the inter- 
tubular plexus to the glomeruli, so that in this series we again 
obtain inerease of pressure in the glomeruli but associated 
with a decreased rate of flow in the intertubular plexus. 
Since in this series the quantities of urine produced show no 
relation whatever to the increase of pressure, it follows that 
the former must be a consequence of the rates of flow, since, 
like these latter, they fluctuate about a common level. Thus 
in the A.I.P. series increased output of urine may be correlat- 
ed either with increase of pressure or increased rate of flow ; - 
in the P.C.I.P. series, on the other hand, the output of urine 
is evidently correlated with the rate of flow, and, we may 
therefore conclude, is also correlated with rate of flow in the 
series A.I.P. * 





—— — — — 





|! De Sousa (19), among others, has come to identical conclusions 
regarding the relations between quantity of urine and rate of blood 
flow and blood pressure from experiments conducted on the living animal. 
? I give the data in the two Serios A.I. P. and P.C.I.P. for comparison. 

Series A.L.P. Increase of Aortic Pressure —20 cms., 30 cms., 40 ems. 


Increase of Rate of Flow = (Exp. DR c.c. —850 


o.c.—I115 c.c. 
(Amounte perfused per (Exp. 2) 28-2 c.c.—82 
c.¢,—I33 o.c. 
30 minutes) (Exp. 3) 157 c.c —47 


-5 c.c, —80 c.c. 
Increase of Urine Output —(Exp. 1) 0:5 c.c.—1:2 


(Amounts secreted in (Exp. 2) O-18 c.c.—0- 
d = — d e.c. 2 
inutos xp. 0 c.c. —0* - 
— 87 c.0.—0"95 c.c. 


| .C.I.P. Increase of Post-caval Pressure=(Exps. 1, 3,4)0 — 
Series P.C.I.P. Incr dere — i nn ig heb 


Ey "trm 5 ema. ~ A 31 Á 
Rates of Flow (Exp. 1) 76 c.c.—94 co — U 
ni —— 
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Cushny suggests that one reason why, when pressure in 
the glomerular capillaries is raised by increased resistance in 
the post-caval, the output of urine is not increased (when in 
living animals the arterial flow is retarded bv constriction of 
the renal vein the urine decreases in quantitv) is because the 
capsular epithelium becomes asphyxiated by the retardation of 
the blood flow, and he ndds that the capsule epithelium 
responds rapidly " to such asphyxia. ‘Io this suggestion I 
may reply that, as shown by the well-known examples of the 
frog's lung and the abdominal skin of the frog, the more mori- 
bund an epithelium the more easily it filters, and Cushny himself 
(p. LOL) refers to Sollmann's demonstration that the “dead” 
kidney can produce a plentiful “ exudate” when the pressure 
of the perfusion fluid is raised ; moreover there is no evidence 
whatever in support of the assertion that the capsular epithe- 
lium “‘ responds rapidly " to asphyxiation by becoming non- 
filtrative. Again, according to Cushny, Tammann suggested 
that owing to the slow circulation of the blood in the glome- 
rulus, filtration of water must lead to an excessive concentra 
tion of the colloids remaining in the blood and therefore to 
an increase of the osmotic resistance offered bv these 

: colloids to further separation from the non-colloids, but this 
suggestion does not apply to the results of perfusion ex- 
paimenta with fluids devoid of colloids, and will probably be 
alsified when reverse current experiments (vide $nfíra) are 
performed with blood as the perfusing medium. Finally, Lud- 
wig suggested in 1861 that the non-increase (perfusion fluid) or 
actual decrease (blood) in quantity of urine when the efferent 
vein is constricted is possibly due to another secondary cause, 
viz. "that the swollen veins press upon the tubules in the me- 

" dulla and narrow or close them so that no urine can reach 
the ureter"" (17, p. 105). The reply to this suggestion is that 
given such a préSsure producing swollen veins. the tubules 
cannot only secrete urine. but can secrete urine at a much 
greater rate than when the veins ure not swollen, provided 





—— 
— — — 


—— 


(Amounts perfused per (Exp. 2) 56:5 c.c.—71 
e.c. c.c. 
30 minutes) (Exp. 3) 35:5 c.c.—42-5 
c.0.—36'3 c.6.—33*3 c.c. 
) (Exp. 4) 85 c.c.—99 c.c. 
— 1602 MPG e.c. Ae 
Rate of Urine Output =(Exp. 1) 0 c.c.—I- 
: (Amounts Mareted- in c.c, —0'5 c.c.—0'33 c.c. 
) 30 minuten) (Exp. 2) 072 o.c.—I°4 
mn ec -—1:25 c.c. 
F (Exp. 3) 0:7 6.c.—0-75 e.c 
TN ' — 041 c.c. —0:36 e.c. 





Er nu us A (Exp. 4) 0°75 c.c.—0-62 
4 E roi c.c. —0:55 c.c.—) 62 ©.€. 
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that (in the total absence of diuretics) the fluid in the swollen 
veins flows. This condition of things can be brought about by 
perfusing the kidney in the reverse direction to the normal, i.e 
through the renal vein or veins to the artery or arteries 
instead of vice versa. I performed five such experiments on 
the frog and four on the rabbit, the results of which are 
given in Appendix H,and they provide a sufficient disproof of 
the suggestion put forward by Ludwig, and, at the same time. 
and m conjunction with the results of Appendix G (Part III). 
a sufficient demonstration of the truth of the view that quanti 
-ty of urine is, other things equal, dependent on rate of flow 
and volume (e. on the flow) of the perfusing fluid, and that 
hydrostatic pressure in the glomerulus (except in so far as it is 
a cause of flow) and absorption in the tubules have nothing to 
do with urine production Some rate of flow is, under most 
conditions,' absolutely essential for secretion, but the amount 
of secretion will be small or even nil unless there is also volume 
(well shown when, the renal nerves being stimulated, the renal 
capillaries contract and the urine output is diminished, though 
the blood pressure remains unaltered and the rate of flow must 
be increased). 

Additional confirmation of this view is afforded by the 
familiar fact that in both the salivary gland (Starling, 40, p. 
668) and the liver (Schafer's ** Text-book of Physiology,’ Vol. 
I, p. 565) blood flow is the chief factor concerned in quantity of 
secretion, and not blood pressure, and the sume fact doubt- 
less holds for the pancreas (27) and all other glands. In all 
these glands increased output of secretion? always, other 
conditions being the same, follows dilatation of the gland 
capillaries, and though it is sometimes assumed that this 
dilatation is solely due to a local increase of blood pressure 
(even when, as in the case of the kidney with the splanchnic 
nerve branch cut, the pressure in the artery remains constant) 
yet it seems quite as feasible to assume that the dilatation is 
due to relaxation of the capillary walls, the resulting lowering 
of resistance facilitating inflow of blood and thus producing 
that volume of blood which is so essential to secretion, even 
though the rate of flow be slightly reduced. 

Again, the results of the experiments described in Appen- 
dix C, Part l, prove that marked increase of osmotic energy of 
the fluid traversing the renal venous meshwork can accelerate 
the rate of flow of the fluid through the intertubular plexus 





| Urine can nlao be produced from fe Wee ed stationary blood or 
fluid in the intertebular plexus. provided that there be a sufficient 
volume of blood or fluid and that thie contains sufficiently strong diuret- 
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(though the arterial “ head of fluid” pressure remains con- 
stant) and cause increased output of urino, provide still fur- 
ther proof of the statement that fluid pressure in the glome- 
rulus is not concerned with the production of quantity of 
urine. 

Since the results of experiments dealing with filtration 
through animal membranes prove that the quantity of filtrate 
rises with the pressure (though in lower ratio in most cases) 
and that with a fluid devoid of unfilterable constituents, rate 
of flow is of no account as a factor producing quantity of fil- 
trate, it follows that the hypothesis of glomerular filtration 
applied to the mode of function of the kidney cannot be enter- 
tained. 

It may however be objected that filtration by the kidney, 
i.e, the production of urine more or less identical in composi- 
tion with the perfusing fluid, or at least the portion of it inject- 
ed, undoubtedly does occur under certain conditions as e.g. 
when Kinger's fluid is injected into the blood-stream in such 
quantities as to render relatively insignificant the colloid content 
ot the blood, or when Ringer's fluid or simple saline is perfused 
through the kidneys at a certain pressure, but to admit this 
is not to admit the hypothesis of glomerular filtration. On 
the contrary, facts to be stated below afford detinite proof 
that this filtration, like all othec forms of kidney secretion, 
occurs through the walls of the tubules, which, under these 
peculiar conditions, fail to modifv the composition of the per- 
fusing fluid. Filtration in the dead kidney certainly occurs 
through the tubule walls. as may be seen when a kidney is first 
perfused via the artery with sav chromic or picric acid fixative 
(the filtrate exuding from the ureter being small in quantity 
and soon ceasing) and afterwards perfused in the reverse direc- 
tion via the renal vein (when the filtrate is large in quantity 
and continues for a long time), and if this be the case in the 
dead kidney. what reason is there for supposing that it is not 
the tubules which filter when the sam* results are obtained in 
a similar experiment with saline on a living kidney !'! 





| It has boon argued that the demonstration that the dead kidney can 
pass fluid from the vessols into the tubules is proof that the ** urine" of 
ordinary saline perfusion experiments ix al.oa mere filtrate, and not a true 
secretion, But, according to Cushny, trae micturated urine i itself only 
a filtrate (modified by tubule absorption) and supporters of the neo Ludwig 
view cannot therefore object to the result. of perfusion experiments on that 
score. What they have failed to reco ix that the filtrate comes from 
the tubules and not the glomeruli. ‘Tho chief point to notice howovor is 
that what is practically filtration (i.e. passage of substances without con - 
ore nj A nen occur under abnormal conditions even in tlie living 
organ | (ns when the blood contains a great excess of water) and if the 
d kidne a proved ta, Utar Vie Sort mios and not the glomeruli, then 












the living Kidnoy alm ss likewise. To e that tha fluid 





136 Journal of the Asiatic Society of Bengal. [N.S., XVII, 


(2) Reversal of the Current of Perfusing fluid through the Kidney. 


In nine experiments (five on the frog and four on the 
rabbit— vide Appendix H) I carefully compared the results of 
perfusing the kidney via the renal arteries (the ordinary direct 
current) and perfusing in the reverse direction. i.e. in at the 
renal veins and out by the renal arteries. In the case of the 
frog I perfused 0:6". saline plus 0'059% urea at 24 ems. pres- 
sure at room temperature first through the aorta (the systemic 
and iliac arteries and the renal afferent veins being ligatured) 
and then through the post-caval (the renal arteries being cut) at 
the same pressure. In the case of the rabbit I perfused 0°9%, 
saline plus 100 c.c. fresh human urine added tc each 2.000 c.c. of 
the saline at LOO ems (water) pressure at about blood tempera- 
ture first through the renal arteries of both kidneva and then 
through the renal vein of one kidney, the other kidney continuing 
as before as a control. Inthe first frog experiment the reverse 
current ( R.C.) gave cight times the amount of urine obtained by 
theordinary direct current (D.C.) in the sametime and of a nitro- 
gen strength of 0 000140 gm, per 1 c.c. as compared with the 
(000193 gm. of the direct current (the perfusing fluid was of a 
nitrogen strength of 0:000153 gm.). In the second frog experi- 
ment R.C. gave 8:5 times more urine than D.C. the R.C. urine 
nitrogen strength being 0:000153 gm. and chloride (as 
NaCl) strength being 0:006154 gm., as compared with the D.C. 
urine nitrogen strength of 0000215 gm. and chloride strength 
of 0°005406 gm. Hence, as usual, the increased pressure in 











—— — — — — — 
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wholly indifferent to the nature of the fluid perfusing its sinusoids or 
capillaries. But this is absurd. When the blood in a living animal con- 
tains excess of water the first thing the kidney does is to get rid of the 
excess, and the water eliminated naturally contains a very low percentage 
of urea and other substances; similarly, when the kidnéy is perfused with 
saline, it endeavours to do the same thing, and the low percentage of 
nitrogen m this case is no more an argument for the excreted fluid being 
a mere exudation than it is for the product of hydraemia. In both casos 
the kidney attempts to re-inatal the normal percentage of colloids, and in 
both cases the percentages of nitrogen and chloride aro a function both 
of the nature and the hydrostatic pressuro of the perfusing fluid. 

In the casss of the salivary and pancreatic glands, these are only 
roused to activity when the gut is active and certain hormones sid e 
duced, and they naturally do not secrete when perfused with a ine 
solution devoid of these hormones; the kidney, on the other hand, 
depends upon no such special chemical messengera and its activity is 
entirely regulated by the nature of the perfusing fluid, which, to it, isa 
enufficient indication of the needs of the body. : 

To condemn saline porfusion experiments on the mammal's kidney, 
e.g. on the ground that it is necessarily dead under these conditions is 
an ment only rendered possible by the fact that nearly everybody's 
mind is obsessed by the idea of glomerular filtration. Glandular epithelium 
in general (includ that of tubules) is only deve when secretion 
occurs (i.e. when substances extracted from the blood differ in con- 
centration from those in the blood, and perhaps also when only a selec 
tion is made) but this does not inhibit um playing more 
or less the part of a filter when conditions that it should, 
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the intertubular plexus diminishes the nitrogen strength and in- 
creases the chloride strength of theurine. Similar results were 
obtained in three other similar experiments. 

.. In the first rabbit experiment,’ with D.C. through both 
kidnevs, the left kidney secreted 5:0 c.c. urine in 30 minutes of 
0:00054€ gm. nitrogen strength, and the right ki:Inev 2:6 c.c. 
urine of 6000373 gm. nitrogen strength. The R.C. through the 
right kidney produced in 28 minutes 31:8 e.c. urine, while in the 
same time D.C. through the left kidney produced 4°75 c.c. urine, 
ne. R.C. produced 6:6 times as much urine in the same time. 
The R.C. urine (two samples) was 0 000453 gm. and 0-000546 gm. 
nitrogen strength while the D.C. left kidney simultaneously 
secreted urine 0-000693 gm. nitrogen strength In the second 
experiment R.C. produced 5:6 times as much urine as D C. and 
similar results were obtained in the two other similar experi- 
ments. 

The significance of these results in connection with the 
present subject is that according to the neo-Ludwig theory 
quantity of urine is directly proportional] to the tluid pressure 
in the glomeruli and inversely proportional to the absorbing 
capacity of the tubule epithelium—the absorbing capacity of 
the tubules presumably being proportional, as in the case of 
the intestinal epithelium. to the volume of fluid present in the 
intertubular capillaries. Now in these reverse current experi- 
ments, the fuid pressure in the glomeruli, when the current is 
reversed, is less than that during arterial perfusion because the 
fluid has first to overcome the resistance offered by the inter- 
tubular plexus, and on this account a less proportion of urine 
should be secreted during the reverse current : further, the 
intertubular capillaries during the reverse eurrent contain a 
vastly greater volume of fluid than they do during the arterial 
perfusion and they should therefore be more actively absorp- 
tive, and on this account also a less proportion of urine should 
be secreted during the reverse current. But we have seen 


! Both kidneys had had all nerve connections severed so that this 
factor, as regards quantity of urine, was absent. All the renal nerves in 
the frog experiments, on the other hand, were left intact. 

Another objection which may be urged against these experiments 
on the rabbit is that ‘* failure of absorption from overflooding is especial- 
ly liable to occur in the rabbit in which absorption is peculiarly ineffoc- 

ve at the best '' (17, p. 52). Even allowing for this factor, the excretion 
of the vein-perfused lidney in these experiments should still have been 
less instead of more owing to the decreased pressure in the glomeruli, but 
—— quotes an experiment on the rabbit in which, during sulphate 
diur ,the two kidneys, perfused via tho renal arteries, actually oxcret- 
od at tho rate of 5 c.c. per minute, and even at this rate, accord to 
Cushny, the tubules absorbed 40?50f the water passing through the kid- 
noys, i.e. the kidneys excreted 0'26% of sulphate while the serum only 
contained 0-159?5, so that in my o3 ents absorption should certainly 
have occurred on the neo-Ludwig view. 











>a 


* 
s " 










g 
-— 


Th. 
1* 


-— . 
e & a 
— "LIC 
WA, rr 
n» ' 





135 Journal oj the Asiatic Society oj Bengal. [N.S., XVIII, 


that the reverse current produces a volume of urine five to 
eight times as great as that produced by the direct current. and 
thus once again the neo-Ludwig theory is in opposition to 
the facts IJ venture to prophesy that when this experiment 


is repeated on the living animal, i.e. with blood as the medium, 
identical results will be obtained. 


(3) The Quality of the Urine is dependent on Fluid Pressure. 


The nine experiments recorded in Appendix € (Part III) 
afford clear proof of the statement that incrense of fluid pressure 
causes the urine produced to contain an increased percentage 
of chloride and a decreased percentage of nitrogen, and vice 
versa ——a statement which is also confirmed by the results of 
many other experiments. Now supporters of the neo-Lud wig 
view explain the nitrogen-wenkness and chloride-strength of 
the urine obtained by inerease of blood pressure in the aorta 
as being due to the incapacity of the tubules to absorb from 
the augmented volume of glomerular filtrate the normal pro- 
portion of Locke's fluid, i.e. the normal proportions of water 
(hence weaker nitrogen) and chloride (hence stronger chloride), 
despite the fact that increase of aortic blood pressure implies 
a correspondingly increased blood flow through the intertubular 
plexus supplying the tubules. If we adopt this explanation ' 
for the excess of urine produced by aortic pressure, when pres- 
sure in the intertubular plexus is relatively low, and the glo- 
merular filtrate large in volume, the urine produced under the 
very different conditions of increased blood pressure in the 
post-caval vein, when pressure in the intertubular plexus is 
relatively high* and the glomerular filtrate scanty, * should, 
according to the line of argument assumed in this explanation, 
be characterized by great strength of nitrogen and paucity in 
chloride. But the experimental results recorded in Exp Ser. 
P.C.I.P. (Appendix G, Part III) and illustrated by many other 
experiments I could quote, prove exactly the contrary to be 
the case—the urine of the post-caval pressure experiments is 
qualitatively identical with that of the aortic pressure experi- 
ments, being like it weak in nitrogen and strong in chloride. * 








| The present writer of course explains the nitrogen deficit (and chlo- 
ride excess) of the urine of this pressure diuresis as being due to tho 
excessive excretion of water (and salt) by the kidney tubules, just as the 
salivary (2,7, 22), sweat g s (14), liver (when stimulated with 
salicylate, vide 35) and pancreas (23) secrete excess of water (and salt) 
when stimulated. | | 

* The capillnries being enormously swollen, i.e. in the same condition 
ax the capillaries in tho villi whon intestinal absorption is most active. — 

8 An equally favourable condition for absorption of water and salt 




















"me filtrate, according to Cushny (17, p. 49). — — 
‘ong Shida iceuctoricn of urine produced daring eonatriction of the 
efferent kidney vein must be known to physiologists and yet 1 cannot Hind 
any mention of them fn Cuahny (17) or a ay hook. rodio and Cullis 








1922.] " Renal Portal " System. 139 


In other words, increase of pressure, whether it arises in the aorta 
or the post-caval, alwavs has the same effect on the urine.' 
This easily demonstrable fact proves conclusively that (1) 
absorption in the tubule does not take place; that (2) glome- 
rular filtration must, on thi« account alone, be deemed a myth : 
and (3) that therefore the whole of the urine is excreted by the 
tubules—the only possibility left. 


(4) The Secretion of Substances solely present or present in Excess in 
the Renal Afferent Veina of the Frog when the Fluid Pressure 
in the Henal Afferent Veina ta excessive relative to the 
Pressure tn the Arterial Fluid, 


As I have explained in Part I, it is possible with correct 
relative flows in the renal afferent veins and the renal arteries 
to pertuse indigo -carmine dye, potassium ferrocyanide and 
other substances through the renal afferent veins without these 
substances appearing in the urine, but if the renal afferent vein 
perfusion bottles be raised from | cm —3 ems. so that the fluid 
pressure in the renal afferent veins just exceeds the normal 
pressure (relative to the pressure in the intertubular plexus), 
these substances at once begin to appear in the urine. We have 
also seen in Part III that the slight excess of pressure in the 
renal afferent vein of one kidney due to the ligaturing of the 
other renal afferent vein is also sufficient to cause the nitrogen- 
richer venous blood to produce rine stronger in nitrogen. 
Since the pressure in the glomeruli cannot be much less than 
20 cms and if we assume that the pressure in the renal venous 
meshwork and intertubular plexus is as much as 10 cms., it is 
impossible to suppose that a rise of pressure in the renal venous 
meshwork and intertubular plexus of 1-3 cms. is sufficient to 
force the venous blood into the glomeruli (»nd so to cause the 
dye, ferrocyanide and excess of nitrogen to be filtered from 
the glomeruli) in view of the fact that the glomerular cireula- 
tion remains in full force and at a pressure at least 7 cms. (of 
water) higher than that in the intertubular plexus. And if 
this be an impossible supposition, the only alternative is to 
assume that the tubules secrete the urine. I can conceive of 
no possible answer to this argument (more fully stated on 







— — — — — — 
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p. 15 Part I) by supporters of the neo-Ludwig theory—it 
appears to me to be conclusive by itself. 


(5) The Increase and Decrease of Urine due to the Increase and 
Decrease of the Osmotic Preasure of the Fluid traversing 
the Renal Afferent Veina. 

In Part I (p. 15 ) I have explained that when, with correct 
relative flows, there is substituted in the rena! afferent veins a 
Huid of higher osmotic pressure, both the flow of the arterial 
fluid in the intertubular plexus and the urine are increased in 
quantitv. Conversely, when the osmotic pressure of the renal 
afferent vein fluid is diminished, then both the arterial flow and 
the urine are also diminished. I maintain that it is impossible 
to explain these results on the glomerular filtration hypothe- 
sis. It is inconceivable that the higher osmotic pressure of 
the renal afferent vein fluid can so affect the glomeruli as 
to hasten the flow of the arterial fluid through them, because 
the glomeruli are shielded not only by the inner and outer 
capsular walls but also, according to the neo-Ludwig view, by 
a film of filtrate. It is also inconceivable that, with correct 
Hows, the renal afferent vein fluid can reach the glomeruli via 
the efferent glomerular vessels, because if it could, the quality 
of the urine would b«come changed and this it does not do; 
moreover, the very fact that the flow through the glomeruli is 
quickened wovld prevent the venous fluid from entering the 
glomeruli, quite apart from the differences of pressure. The 
only alternative then is to assume that the high osmotic 
pressure of the renal afferent vein fluid in some way causes the 
intertubular plexus capillaries to dilate, and the additional 
volume of the fluid entering the intertubular plexus gives rise 
to increased output of urine. If glomerular filtration were a 
fact the dilatation of the intertubular plexus would, by lowering 
the pressure in the glomerulus, diminish filtration and so reduce 
the out put of urine, but since this is not the case, it follows that 
glomerular filtration does not occur. 

Similarly, the decrease of urine output when a fluid of low 
osmotic pressure occupies the renal afferent veins can only be 
due to constriction of the intertubular plexus capillaries, and 
since constriction of the intertubular plexus should, on the 
glomerular filtration hypothesis, raise the pressure in the 
glomeruli and so augment the output of urine (especially since 
the constriction of the intertnbular plexus would diminish the 
absorbing capacity of the tubules), glomerular filtration once 
more cannot possibly be held to account for the facts Once 
more I may say that it appears to me to be impossible for sup- 
porters of the neo-Ludwig view to explain these facts in accord- 
ance with that view. 
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Since in my opinion the evidence submitted under the 
precediog five headings constitutes absolute proof of the truth 
of the Tubule cum Kete theory, I do not propose to offer 
further original evidence nor to call to mind the large volume 
of other evidence which has already been advanced by previous 
investigators. 2 


Alternative Hypotheses to account for the Enclosure of the 
Glomerulus in the Capsule. 


From the standpoint of zoo-physiology there is but little 
need to adduce evidence in support of the assertion that, while 
the large diameter and short length of the renal artery allows 
a large volume of blood to supply the kidney at high pressure 
and rapid rate of flow, the function of the glomerulus is to 
reduce this pressure and retard this rate of flow to appropriate 
values, while maintaining a volume of blood which is relatively 
large compared with that supplied to other glands. Glands fai 
removed from a seat of high pressure are usually intermittent 
in action and when functional depend for a temporarily in- 
creased volume of blood on local vaso-dilatation, the length of 
artery separating them from the aorta ensuring low pressure 
and slow rate of flow. But the kidney, on the other hand, is 
continually and intensely active and thus needs a constant 
large volume of blood in its vessels and this can best be secured 
by proximity to the aorta provided that it is shielded against 
the excessive high pressure and rapid rate of flow which such 
proximity involves. The glomeruli are thus to be regarded 
as the physiological equivalents of the length of artery which 
separates most glands from the seat of maximum pressure and 
this is the normal function of most kinds of known retia 
mirabilia, of which the glomerulus is but oneexample In short 
the glomerulus is the equivalent of a waterfall in the course of 
a large river near its mouth, the fall obliterating or minimizing 
the“ pressure head ™ and the rate of flow, while maintaining 
the volume. whereas the lengths and small diameters of the 
arteries which supply other glands are comparable to small 
tributaries of the river ncar its source in which the volume of 
water is small and the ** pressure head "' and rate of flow not 
necessarily very large. In both cases the pressure and rate ot 
flow may be about the same, but the volume of water at the 
base of the fall is enormously greater than the volume of water 
in a tributary, and the latter can only be increased in the 
tributary by the widening of the bed to form a pool. 

But the glomerulus differs from all other known retia 
mirabilia in that it becomes encapsulated in a glandular tube, 
and it is this feature alone which, not unnaturally, has origi- 
nated the idea of the blood in the glomerular capillaries part- 
ing with a portion of its water and some other constituents to 
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torm à portion of the urine ; it is evident that if the glomerulus 
merely lay external to each tubule—adjacent to but not in 
contact with—the ideas of glomerular secretion and filtration 
would never have been advanced, and the tubules would be 
regarded as performing the function of excretion in precisely 
the same wav as the urinary tubules of Lecches or Arthropods.’ 
Now, quite apart from the experimental facts which disprove 
the idea of glomerular filtration. there exist other considera- 
tions, some of which have already been advanced many times, 
which should cast doubt on this idea. One is the fact that 
throughout the entire animal kingdom loss or the risk of loss 
from the body of any portion of such a valuable fluid as blood 
is most carefully avoided. The development of a blood svstem 
ihaemocoele) ia always distinct from that of the coelom, the 
latter in most of the lower animals being primarily a hvdro- 
coele or cavity containing water which receives excretory matter 
and is drained off to the exterior* either by the nephrostomes 
of (therefore) open-ended nephridia or by special ducts or pores 
On the other hand, all closed cavities which may be considered 
to be the precursors of n hsemocoele (eg. the parenchymal 
spaces of Helminthes and Nemertines and the blastocuele of 
Rotifers. Entoproct Polyvon and many larvae) or are haemo- 
ceoles (e.g. the perivisceral sinuses of Arthropods) are provided 
respectively with nephridia with closed inner extremities provi- 
ded with flame-cells * and with renal tubes also closed inter- 
nally and devoid of flame cells: * that is to say, the fluid in 
the haemocoele is never drained to the exterior by means of 
nephrostomes or any other outlet« Further, it is extremely 
«significant that when the coelom, drained in most animals by 
nephridia with nephrostomes, becomes secondarily connected 





— - — — — — — — — — — 


| Or the urinary tubules of Lophobranoh fishes, which, according te 
Huot (25) have no glomeruli in connection with them. 

? My friend and assistant in Allaha^ad, Dr. Karm Narain Bahl, has 
recently described (1) the septal nephridia of a tropical earth worm, 
Pheretima porthuma, all of which open into the intestine in the mid-dorsal 
line throughout nearly the entire length of the worm This means of 
conserving the water which would otherwise be lost by drainage of coelomic 
fluid is good evidence that the capillary pl xus round the nephridial tubules 
has in earthworms nothing to do with —** See also the preceding 
footnote which implies that the intertubular capillary plexus of Lopho- 
branch fishes has li ise nothing to do with absorption. 

5 The ** flame-coll '* flagolla of course play the part of the collar-coll 
flagella of Sponges, which is to drive fluid in aired direction This 
primitive mode of propulsion however is not needed in the kidney tubules 
of higher animals (Arthropods and Vertebrates) with their shorter, wider 
and leas convoluted passages or superior AE and | 
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with the blood system, thus assuming the function of a lymph 
space, the nephrostomes immediately disappear and the nephri- 
dia become of the internally-closed type. This has happened 
at least twice in the animal kingdom, once in the Leeches in 
which the restricted coelomie spaces have become secondarily 
continuous with the blood channels, and once in the lower 
Vertebrata, the kidney nephrostomes all disappearing when the 
coelom assumes the functions of a lymph space (9). It is also 
significant that the Ivinph never has any communication with 
any space of whatever kind until this is completely shut off 
from the external world, instances of which, in addition to the 
coelom already named, are the brain-cavity and the cavities of 
the eye-ball and auditory sac; also that in every part of the 
body at which the lymph does, on behalf of the organism part 
with water and salts to the outside or à space continuous with 
the outside, the cells concerned are, with one exception’ 
under strict nervous control, Tt follows then that if zlomeru- 
lar filtration be a fact, it is the unique instance in the entire 
animal kingdom of blood freely (very freely !) filtering off into 
a space continuous with the outside of the body. 

Another consideration is the verv familiar fact that no 
other capillaries in the body are known to filter off the non- 
colloidal constituents of blood, leaving the colloids behind : 
even the most watery kind of lymph * contains 2°), of proteids. 
Moreover one of the conditions of Ivmph formation is the 
" chemical '' influence exerted by the tissues traversed by the 
blood —an influence entirely absent in the case of the glomerular 
capillaries: nor are the liver or hmb capillaries under the 
necessity of forcing their exudate through any membrane 
resembling that of the capsule—many such membranes indeed 
effectually prevent filtration (eg the lining epithelium of the 
frog's lung, the membrane of Descemet covering the cornea. 
the lining epithelia of gland ducts and in aH probability 
the outer wall of the glomerular capsule itself). 

Again, the development of such special structures as encap: 
sulated glomeruli merely to produce water and salts is so 
obviously superfluous when we remember that the lungs and 
skin, the salivary glands, the pancreas and the liver can all 


— — — — — — — 


! The one exception is the liver, and in this case the secretion is not 
derived from arterial blood under high pressure but from venous blood 
under low pressure, and, as in the kidney, tho quant:ty of secretion is 

ated 


regula by the blood supply. ; 
3 Exuded from the — ble kind of capillaries (those of the 
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eliminate water (and the salts) in equal or greater quantities in 
the absence of these Structures, If it be argued that the water 
is required to “flush " the tubules (5 or 6 cms. in length, 13) 
either by setting up a “ pressure head ” (11) or by acting as a 
pump, the needlessness of the glomeruli to effect this object is 
evident when we call to mind the facts that the semi-solid non- 
motile semen can travel down 50 ems. of a testis tubule, the 
narrow passage of the rete testis and some 600 ems. of collect 
epididymis duct without any such aid. and that bile traverses 
channels fully as narrow as and much longer than those of the 
renal tubules in order to reach the gall bladder. 

Finally, there is the possibility of alternative explanations 
of the raison d'étre of the encapsulated glomerulus, and if there 
be any evidence in support of these, then, in view of the objec- 
tions to the current explanations and indeed their final dis- 
proof, there is good reason for accepting any one or more of 
them as working hypotheses. 1 propose to offer three explana- 
tions, cach non-contradictory of and to some extent supplemen - 
tary to the others, for which I think there is much to be said. 
The first explanation is based on the fact that most or all thin- 
walled capillaries exude lymph and since the glomerular capil- 
laries are known to be “extremely thin’’ and the blood 
pressure in them is higher than usual, there is some reason to 
suppose that they exude lymph or would if they could, despite 
the absence of a “chemical” factor. Now if the glomeruli 
merely lay between the tubules, adjacent to but not in contact 
with them, this lymph would freely escape from the glomeruli 
into the intertubular spaces in such quantity as to lead to an 
enormous excessive production of urine and so to defeat the main 
purpose of the glomeruli, which, as we have seen, is to limit the 
output of water and salt while ensuring the due elimination of 
nitrogenous matter. To obviate this escape of lymph, the 
glomeruli become encapsulated, or, in other words, completely 
surrounded by a thin non-permeable ' portion of the tubule wall 
which effectually returns the exuded lymph to the glomerular 
capillaries (or rather prevents its exudation) and so maintains 
the distended condition of the tubular capillaries which is so es- 
sential to secretion. The inner capsule wall, according to this 
view, is then for the purpose of preventing that very exudation 
a peculiar form of which many physiologists assume to occur-* 


—— — See 


|! If it be urged that it is difficult to imagine one part of the tubule 
wall bei impermeable while the remainder is remarkable for its 
— — analogous case of the physoclict gas bladder may be 
adduced, in which, while the greater portion of the lining epitholium ts 
quite impermeable to the contained gases, the small area of tho ** oval 


freely gen to pass through into the blood. 
fi — var had i opportunity of meeting with a detailed 


description of the exact way in which the encapsuluted glomerulus is 


supposed to ** filter. To me it is difficult to imagine that filtration only 
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If. ns I hold, the glomerulus does not part. with water, and if 
the glomerulur capillaries are permeable to lymph, the forma- 
tion of a capsule of some kind might be logically deduced. 

The second explanation is founded upon the possible 
necessity for an automatic control of the amount of urine 
secreted by the kidney. When an animal becomes active not 
only is the arterial pressure raiscd but the percentage of 
nitrogenous waste matter (diuretic) in the blood is increased. 
The latter change widens the calibre of both the glomerular 
and the intertubular capillaries and the former ensures a more 
than sufficient supply of additional blood not only to fill these 
enlarged capillaries but to maintain a rapid rate of flow through 
them. ‘The result of this enormously increased supply of blood 
through the widened glomeruli, together with the direct stimu- 
lation of the tubule cells by the added nitrogenous matter 
(urea, etc.j, is to provoke the kidney to such a rapid output of 
urine that if this were allowed to continue. the body might 
soon become unduly depleted of water. salt and other useful 
substances. This will be more easily realized when it is 
remembered that high blood pressure, from the standpoint of 
economical excretion, is a most unfavourable condition, since 
it involves an excessive loss of water and salt, which are the 
substances most necessary to be conserved, and a deficient 
elimination of the substances (c.g. urea) which most require to 
be eliminated (Appendix G, Part III). It is therefore evident 
that it may be necessary for the kidney to possess, on behalf 
of the organism, an automatic mechanism for regulating the 
kidney blood supply and thus preventing excessive nctivity on 
the part of the tubules.' This, it may be argued, is provided 
by the branch to the kidney from the splanchnic nerve, which, 
on stimulation, effectively contracts the kidney capillaries and 
therefore stops secretion. But it is possible that this means 





. — — — — — — — — 
— — — — — 


occurs at those few points where tho superficies of the capillary mass of 
the glomerulus comes into contact with the inner capsule wall investing 
them, even though the latter is said to be ** especially thin '" at these 
points of contact, since it would imply that about 909?5 or more of the 
surface of the glomerular capillaries takes no part in filtration. On the 
other hand, if it be assumed that the M ree ete exude lymph into the in- 
tercapillacy spaces of the glomerulus and that the inner capsule membrane 
leta the water and salts through while retaining the colloids, it is not easy 
to understand how it is that all the intercapillary spaces do not quickly be- 
come permanently clogged with colloid matter which is unable to return 
to the capillaries. The only way out of the difficulty is to assume that 
colloid matter does not leave the capillaries (see footnote 2 on p 59) 

i In other words, just as the tissues are relioved from receiving an 
excessive supply of food material after a meal (intermittent activity of 
the gut) by the mediation of tho liver, «o under certain conditions they 


may also require to be relieved from deprivation at an excessive rate not 


f their waste matter (which after all attracts the lymph with food 





an oxy; ) but of other substances useful to them by the mediation of 
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may not serve for moderate control of the excretion, since, as is 
well known, the kidney can function efficiently when all its 
nerve connections are severed; moreover. it is equally well 
known that only strong stimulation of the splanchnic contracts 
the renal capillariesand this by abolishing or seriously diminish- 
ing the excretion would not remedy matters; on the other hand, 
weak stimulation allows the few dilator fibres to have effect and 
this would still further increase the output of urine. I suggest 
that the encapsulation of the glomeruli is the automatic 
mechanism required under the circumstances. The greatly 
increased blood supply awakens the activity of the tubules 
which swell out owing to the large quantity of urine contained 
by them. This large quantity of urine is produced at a greater 
rate than that at which it can escape and the consequence is 
that the secretion pressure increases and ultimately exceeds the 
blood pressure in the glomerular capillaries, the urine in the 
tubule Inmina in conseqnence being forced into the capsule 
cavities and compressing the glomeruli.! The compression of 
the glomeruli of course, results in a diminution of the blood flow 
through their capillaries and there is by this means an auto- 
matic regulation of the blood supply in relation to the secre- 
tion pressure—the latter cau never much exceed the former 
because the act of doing so reduces the latter by diminishing 
the blood supply.* In short this conceivable róle of the 
encapsulated glomeruli somewhat resembles the regulation of 
temperature employed in connection with embedding baths and 
incubators—the temperature (—wrine) becomes excessive, ex- 
pands the mercury (-— urine in the capsule) and the expan- 
sion of the mercury diminishes the temperature by cutting 
down the gas supply ( — blood). 

There i» some evidence that this suggested róle of the 





! As Brodie(11) says, ** A pressure within Bowman's capsule greater 
than the blood pre«sure would at once lead to the closure of the glome- 
rular loops an | arre.t of the circulation." The expansion of the tubules 
will fir-t compress the adjacent intertubular capillaries and therefore 
cause the glomeruli to swell, but the limit to the distension of the tubules. 
ix «oon roached and consequently to the compression of the tubular 
capillaries and when this limit is passed. the urine forced into tho capsules 
will compress more effectively the glomo»ruli, since, as shown in cases of 


nephriti« and by the — sriments of Brodie and Mackenzio (13), there ia | 


no limit to the comp onof the glomeruli when the output of the urine 


is i ded. | : 
z FI have no doubt bnt that this idea of automatic control of urine 
output has been “came go-ted before-—as the following quotation suggests 
mÈ being in India Lam Gnable to ascertain for certain. ** In other 





cases. «uch as tho kidaoy. where the sooreti on pressure cannot be raised- 


above arterial pressure, this is due to the natare of the minute anatomical 
r o. ns ^ result of which all supply of fluid is cat off from the sacret- 
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encapsulated glomerule occurs in actuality. In the experi- 
ments referred to on p 5 ,in which I first perfused saline plus 
urea via the renal arteries in the frog and obtained a profuse 
secretion and then filled the perfusion bottle with chromic acid 
fixative, so fixing the tissues of the kidney in the act of 
vigorous secretion, | found, on subsequently macerating ancl 
teasing up the kidney (in Marcacci’s fluid = equal parts of nitric 
acid, glycerine and water) that in all cases the glomeruli com- 
pletely filled the capsules. On the other hand, when I repeated 
the experiment with reverse current (i.e. via the post-caval, 
with ligatured renal afferent veins, the fluid making its exit via 
the cut renal arteries) and the urine output was as usual several 
times greater than with the direct current, 1 found that the 
glomeruli were very much contracted—a large space separat- 
ing the inner and outer capsule walls.' These results show 
that when the pressure of the urine in the tubules exceeds a 
certain value, the urine becomes forced back into the capsule 
and the glomerulus becomes contracted.” 

Brodie and Mackenzie (13) come to the couclusion that 
whenever a kidney is active, a space always exists between the 
inner and outer capsule walls, representing, in their opinion, 
the urine which is being exuded from the glomerulus, but this 
space, observed by these authors, is due either (a) to differen- 
tial contraction of the spongy glomerulus away from the more 
substantial surrounding tissues which occurs when the kidney is 
passed through alcohol and clearing reagents and later ex posed 
to the heat of an embedding bath (I found bv experiment that 
this was the case in my chromic acid experiments) or (b) it is 
due to the fact that these authors “ were never able to keep 
the blood in a kidney thit was excised at the height of activity. 
At the instant of excision such a kidney is hard and tense, and 
Instantly becomes soft when the first ligature is tied round 
the pedicle. This is even the case though the vein be first 
ligatured...... Even then there is a distinct escape of blood 
through the Capsule [enclosing the whole kidney] and the cortex 
rapidly pales in colour as the tension falls.” In other words, 
at excision, while urine secretion by the tubules contioues, 
the blood pressure inside the kidney falls and the urine secre- 
tion pressure automatically becoming greater than the reduced 
blood pressure, the urine is naturally forced back into the cap- 
sule.* Theintracapsular space observed by Brodie and Macken- 


=- — — — — 





J The condition of the glomeruli in this latter experiment also stows 
that tho awelled condition of the glomeruli of the first experiment was 
n do the macerating fluid, as my friend Mr. R. H. Whitehouse 
suggested, 

* The contraction of the glomeruli in these coverse current expori- 





ments probably also in part explains why only a proportion of the 
perfusing fluid made its exit (rom the renal artery or arido and not the 


— 3 Brodie (Ol. p. 581) admits the possiblity of this explanation and in- 
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zie was probably due to both of these causes combined. My 
experiments, on the other hand, were free from both these 
defects. The method I adopted for fixing the active kidney 
avoided a fall in blood pressure, and the maceration method 
avoided differential tissue contraction due to alcohol and the 
heat of embedding ' Thus Brodie and Mackenzie's statement 
that in the active kidney “a considerable accumulation of 
secretion " js found between the inner and outer capsule walls 
is erroneous and devoid of all value as an argument for produc- 
tion of urine from the glomeruli. I may add that my in- 
terpretation of the results of Brodie and Mackenzie is also the 
interpretation to be placed upon the statements so often made 
that when albumen, haemoglobin and carmine are injected into 
the blood. these substances are to be found in the capsules of the 
excised kidneys*— statements which are advanced as evidence of 
these and other substances having been filtered through the cap- 
sules from the glomeruli. It is certain that the blood pressure in 
the glomeruli is much higher than that in any of the other kidney 
vessels and it is also certain that. the only other pressure which 
can counteract and regulate it is the secretion pressure of the 
urine produced, whence it is obvious that if the glomerular 
blood pressure is to be controlled the glomerulus must be 
available for the urine pressure to act upon, i.c. the glomerulus 
must be either inside the tubule or enclosed in a closed space 
communicating with the tubule. A similar condition is demand- 
ed by the pump theory. If the glomerulus or glomus contracts 
previous to each heart beat, then, in order to act as a pump, urine 
must immediately flow into the capsule or other cavity from the 
tubule and the secretion pressure in the tubule being temporarily 
lowered by the capsular inflow, more urine must be formed in 
the tubule; when the glomerulus expands it will expel the 
urine which has entered the capsule or other cavity and this 
will aid in the expulsion from the tubule of the urine more 
recently formed. The pump theory therefore demands a 
residual amount of urine which flows to and from the capsules 
and which is only used in expelling urine more recently secreted. 
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deed both authors (13) furnish evidence of its probability when they state 
that the capsules (and tubules) of an active obstructed (ureter constricted) 
kidney are more distended with accumulated fluid than those of an 
active unobstructed kidney (the letters R and L should I believe be 
transposed at the head of the measurements supplied by these authors). 

! Brodie and Mackenzie state that in the inactive kidney the 
glomerular surface always lies in contact with the capsule wall " —thoe ex- 
planation of which is that the glomerulus and capsule are al un 
shrunken that heat and alcohol have not much power to produce diffe - 


ential shrinkage. | 
2 Warrington Yorke (48) has adduced strong ovidence in favour of the 
view that free — — in the Po a not exorta e ——— 
* Another possi expla on of the encapsulatio e glomeruli 
is that it is for the purpose of enabling the glomeruli to contract and ex- 
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Personally I do not accept the pump theory for reasons already 
stated (absence of suitable pulsation, no necessity, no evidence 
for intracapsular apace). 

The third and last explanation of the Encapsulation of the 
glomeruli is based upon the fact that all organs developed at the 
sides of the vertebral column, between this, the stout peritoneum 
and the powerful myotomes, are subjected to considerable cons- 
tant and intermittent pressures, due both to the small amount 
of available space and to the contractions of the myotomes in- 
volved in locomotion.  Itistoescape these pressures, or at least 
the intermittent ones, that the primitively paired lateral aortae 
and posterior cardinal veins become median and single (aorta 
and post-caval— 43) and that the gonads and kidneys (and to a 
less extent the blood vessels and ducts) project more and more 
into the coelom the higher the type of organism. Now each 
tubule of the kidney is morphologically a separate segmental 
organ (well seen in the Myxinoids and in most Vertebrate em- 
bryos) and this is developed from the coelom in the dense con- 
nective tissue in the situation just described. Each suchtubule 
is primitively supplied by a distinct arterial twig direct from 
the aorta and it is evident that if. under the limited space condi- 
tions stated, this twig is to develop an enlargement (the glome- 
rulus) in its course, it will be most easy to do so in the proximity 
of a space filled with a fluid under relativelv low pressure and 
bounded by an easily invaginable thin wall (cf. the formation of 
the *' renal portal '' system, in which, under the same conditions, 
the kidney tubules invaginate the wall of a venous sinus) than 
in any other position. Such a space is provided by the at-first 
thin-walled tubule! both in the most primitive fishes and in the 
highest mammals. It is evident that the kidney tubules need to 
be kept under constant pressure (as is shown by thedevelopment 
of the Capsule enveloping the entire organ when this projects 
into the coelom in higher Vertebrates) in order that they may 


pand without interfering with pressures in the other parts of the kidney. If 
the space between the inner and outer capsule walls of each glomerulus 
were a vacuum, then at each contraction of the 2,000,000 odd glomeruli of 
the human kidney, e.g. 2,000,000 capsules would contract, and this change 
of volume of the capsules could not occur without causing considerable 
porturbations of flow and pressure in the capillaries and tubules compos- 
ing the rest of the kidney, since the whole substance of the kidney is con- 
tatnas’ under pressure by the kidney capsule. On the other hand, if con- 
traction andexpansion of the numerous glomeruli merely involves a slight 
to and fro movement of a small amount of urine, the capsules remaining 
constant in size, the perturbations reforred to would be avoided. 

' The glomeruli do not always protrude into the extremities of the 
tubules, e.g. in forms with nephrostomes the capsules are sometimes a 
considerable distance from the end of the tubule and in the lamprey and 
in some snakes ( idonotus, Vipera) the tubules or branches of them 
end blindly some d beyond the ca; (34). In Amphioxus the 
glomerulus is represented by a small reticulation of the artery lying above 
and notin contact with the nephridiurm, 
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not expand unduly and secrete too vigorously, and I suggest 
that it is this pressure which has led mechanicallv to the 
encapsulation of the glomeruli and so provided the kidnev not 
only with an additional means of limiting the output of urine 
but also a means of avoiding all possibility of extravasation 
through the thin walls of the glomerular capillaries. The pro- 
truding of ** external glomeruli,'' and glomi in some Fishes and 
Amphibia into the coelomic cavity instead of into the tubules 
is but an additional illustration of the pressure I have predicat- 
ed. The encapsulation of the glomeruli then may be regarded 
as but one of several of the results due to the development of 
the kidney in a confined space under intense pressure, and may 
therefore be a purely mechanical product initially devoid of 
any physiological significance, 

I have in the preceding paragraphs suggested at least three 
explanations regarding the origin of the encapsulated glomerulus. 
all of which are possible in the present state of our knowledge 
and perhaps probable and are at least free from the objections 
which apply to the current hypotheses of glomerular filtration 
or secretion . 


A Consideration of some other Arguments used in support of the 
neo-Ludwig T'heory. 


We will first consider as briefly as possible the arguments 
advanced by Cushny (17) for the purpose of showing that the 
kidney is distinguished from all other glands by certain morpho- 
logical and physiological charaeters— the object of laying em- 
phasis upon these supposed fundamental differences being to se- 
cure a permit, so to speak, for the interpretation of kidney 
activity on lines different from those adopted for other glands. 
I have already stated my belief that the glomerulus is merely 
the physiological equivalent adopted by the kidney of the 
length of artery which separates all other glands from the 
dorsal aorta, and I have implied that the encapsulation of the 
zlomerulus is possibly the equivalent of the nervous control 
which regulates the activities of these other glands. The 
reagon for the substitution of both these equivalents is the 
necessity for the kidney (1) of a large supply of blood at a rela- 
tively low pressure and rate of flow and (2) a capacity to respond 
to changes in the blood, both of quantity and quality, for the 
benefit of the organism as a whole, and it can best comply with 
both these necessities by being situated near the aorta and 
developing a device to reduce the pressure and rate of flow, 
and by in large part reacting to the blood as a conveyor of 
messages from the organism instead of depending on messages 
conveyed by nerves (in which respect it resembles the liver!) ; 
other glands, on the other hand, have to react NIE occur- 
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(salivary and pancreatic glands e.g.) and even to changes in a 
part separated from the body (e.g the activity of the mam- 
mary glands is co-ordinated with the requirements of the infant) 
and such rapport can only be established by means of nerve 
control, the blood supply in these cases chiefly serving as a 
supply of nutrition. It appears to be necessary to state these 
obvious elementary facts because Cushny implies that because 
the kidney in the main devotes itself to abstracting already- 
formed substances from the blood, i.e. to performing the func- 
tion for which it was developed, instead of manufacturing speci- 
fic secretions (not required by the body) it is therefore the 
more probable that its gland cells should differ from those of 
most other glands in their mode of function, but it is notori- 
ously not true that the kidney totally differs from other glands 
in this respect, since we know that all glands do secrete with 
or without change of concentration many substances alreadw 
contained in the blood and that the kidney is known to manu- 
facture at least one substance. : 

Further. other glands do exist which, like the kidney, are 
solely concerned with abstracting substances already present in 
the blood and manufacture nothing on their own account. 
The ordinary walls of the blood vessels and the cells of ordinary 
tissues can allow oxygen to diffuse through them from the 
blood, but when it is necessary to concentrate this oxygen before 
passing it into an adjacent space, a typical gland is developed, 
as in the oxygen gland associated with the gas bladder of 
teleost fishes.! Again, ordinary squamous cells can allow 
caleium and other salts to diffuse through them, but when 
it is necessary to concentrate these salts to form a skeleton, 
typical gland cells are again developed, as the odontoblasts 
and osteoblasts or the spicule-forming cells of sponges and other 
organisms. And, even on Cushny's hypothesis, the tubule 
cells of the kidney (and the villus epithelium of the gut) 
assume a glandular form though they are solely concerned in 
merely passing through substances presented to and not 

manufactured by them. If it be a general rule that a gland is 
developed when, apart from the manufacture of special sub- 
stances, it is necessarv to concentrate or otherwise alter the 
Vus Sue enn of in-coming substances, then the kidney is not ap 
isolated exception but is, on the contrary, an excellent example 
" of conformity to rule, and the only exception to this rule would 
| — < be the renal tubule epithelium if, as Cushny assumes, it absorbs 
m unchanged the Locke's fluid portion of the glomerular filtrate. 
We further object to the additional supposition—advanced 
. with the same object in view—that because the gland cells of 
— the kidney differ from all other gland cells in being developed 













$ See the author's papers published in the Proc. Zool. Soc. London, 
— 19' J, p. 183, and Anat. Anzeig. Bd. 40, 1911, p. 225. 
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in the walls of mesodermal coelomic tubules, there is therefore 
still more reason for assuming that their mode of function 
differs from that of other gland cells. So far as I know gland 
cells can if required be developed in any duct, passage or 
position in any germ-layer of the body—in the brain ventricles 
and buceal cavity (ectodermal), in the gut and its outgrowths 
(endodermal), in the genital ducts, urethra, supra-renal bodies, 
and on blood-vessels (mesodermal)—and I am not aware that 
difference of locality of development has in any of these cases 
ever previously been advanced as a reason for assuming that 
their modes of producing secretions must therefore differ in 
principle. The kidney again is said to differ from all other 
glands in its capacity of concentration of some of the subs- 
tances abstracted from the blood, but this again is what ib 
should do from the very nature of its function, since the water 
which leaves the ureter is lost to the organism and is not reab- 
sorbed like the water of bile, saliva, gastric or pancreatic 
juice; and moreover it is only a difference of degree since if 
the kidney can concentrate urea and sulphates 60 times (or 
even urea 150 times as in the cat), the oxygen gland of the 
gas bladder of many teleost fishes can secrete from the blood a 
bladder full of almost pure oxygen (95°) under a pressure of 
forty or more atmospheres, the cells of siliceous sponges can 
secrete a solid siliceous skeleton from sea-water containing 1 
part of silica in 100,000 parts of water, the udder of the milch 
cow can concentrate lime 9:4 times, the salivary glands of 
Dolium galea can secrete 59%, sulphuric acid, the gastric glands 
secrete HCl of deci-normal strength, and so forth. Again the 
kidney (17, p. 110) is said to differ from typical glands in the 
fact that its maximum secretion pressure lies from 40—60 mm. 
(Hg) below that in the aorta, whereas the secretion pressure 
in the submaxillary duct exceeds that in the arteries ; never- 
theless secretion from the pancreas ceases when it attains a 
pressure of 21 mm. and this, like that of the kidney, lies far 
below that at which the arterial blood circulates in the gland 
arteries. Moreover, if the glomerulus is after all only a rete, 
the chief purpose of which is to reduce the blood pressure, 
then the Elasa pressure with which the secretion pressure 
should be compared is not that in the aorta or renal artery 
but that in the efferent glomerular and tubular capillaries, and 
the urine secretion pressure must easily be able to exceed this, 
otherwise the secreted urine would be unable to distend the 
tubules, In short all these supposed fundamental differences 
of origin and function which are said to distinguish the kidnev 
gland cells from other gland cells as an excuse for interpreting 
the modus operandi of the former on a different principle 
from that of the latter are non-existent. i 
I proceed to the consideration of some of the remaining 
pieces of evidence advanced in favour of the neo-Ludwig 
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theory. The fact tbat during diuresis tbe urine comes to 
resemble more closely than normal urine the hypothetical 
glomerular filtrate, ie. contains a greater percentage of water 
and salt, is often advanced asan argument in favour of glome 
rular filtration, but since, as à perusal of the ordinary text- 
books will show (see footnote 1 on p. 54), many glands are known 
to secrete a greater proportion of water and salt and therefore 
a less proportion of solids when stimulated, this argument is 
not of much value. Nor is the other argument, advanced by 
Cushny (p. 96) that because the activity of the kidney (as 
measured by oxygen consumption) shows no signs of increase 
above the normal during diuresis due to injection of Ringer's 
fluid, though the output of urine is greatly increased therefore 
the energy expended in secreting this extra output of urine 
must be due, not to the activity of the kidney (tubule) cells but 
to an external source of energy, viz. the blood pressure in the 
glomerulus, of more value as evidence for glomerular filtration, 
since, as Cushny himself admits, the energy of the kidney is 
devoted to the concentration of the urine constituents and not 
to their mere passage into the lumen of the urinary tubules,! the 
latter process being possible even when the tubule epithelium is 
dead, as shown by the experiments with chromic and picric acids 
(see p. 51). All thefacts in short point to the process being large- 
ly one of filtration under the conditions named, but it is fil- 
tration through the tubules, not the glomeruli, since no fil- 
tration occurred when the chromic and picric acids were per- 
fused via the aorta.* 


— — — — — — — — — — —— —— — — URDU — — 


t = The energy spent on excreting water must be very little. since 
neither the CO, output of a fasting cat was found increased by giving it 
much water, nor was the QO, intake of a child influenced by an attack of 
diabetes insipidus during wh 
(24, p. 262). 
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Finally, apart from it being an attempt to explain the 
encapsulation of the glomerulus, the neo-Ludwig theory is 
supposed to be superior to all rival theories in its simplicity. 
This simplicity is supposed to lie in the statement that if we 
assume glomerular filtration of the non-colloid portion of the 
blood and tubular absorption of Locke’s fluid, a key is thereby 
provided for the interpretation of all the data of kidney activi- 
tv. But, quite apart from the question as to whether this is 
so or not, it is evident that the supporters of this theory are, 
to begin with, running counter to all the rules of scientific 
methodology not only in setting out with the assumption of a 
process not known to occur in any other part of the Verte- 
brate body' but in likening a secretion-producing organ like 
the kidney to the absorptive portion of the gut in which the 
blood only receives rather than to the numerous other kinds 
of glands in which, as in the kidney, the blood chiefly relinquish- 
es. ] contend moreover that a theory which assumes that the 
kidney is an organ which devotes about 999; of its substance 
to returning to the blood $5 ths of what the 1%, has abstract- 
ed from it is anything but simple. Cushny however argues 
(p. 53) that although for the daily excretion of 35 grams of 
urea the neo-Ludwig theory requires 70 litres of glomerular 
filtrate to be separated from the blood colloids and 68 of these 
to be re-absorbed through the tubule epithelium, yet the 
Bowman-Heidenham (Tubule cum Rete) theory likewise re- 
quires 70 litres of plasma to exude into the lymph spaces round 
the tubules (only 2 of which pass through the tubule epithe- 
lium) and 68 litres of these to be *' re-absorbed " by the blood 
vessels, and therefore '' the two rival theories ... ... both require 
about the same amount of fluid to come into contact with the 
epithelium '' and therefore ** the difficulty is almost equally great 
in accepting either theory." 

But this is not a valid comparison between the require 
ments of the two theories, because, on the neo-Lud wig view, the 
68 litres of non-colloid filtrate are supposed to be separated 
from the colloid part of the blood by the whole thickness of the 
wall of the tubule, whereas, on the Tubule cum Rete theory, 
the 68 litres would onlv be supposed to be separated in the 
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in the renal arteries traverses the tubule sinusoids as well as the glomo- 
ruli, and since we now know that tho venous blood does not supply the 
tubules, either of these structures may have supplied the water: the 
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sense that lymph is separated from the blood in all other glands ! 
— the term ** re-absorption " has not the same meaning in the 
two cases, Onthe Tubule cum Rete theory, there is no more re- 
absorption in the kidney (in the neo-Ludwig sense) than there 
is in the salivary gland. Further we may well enquire from 
supporters of the neo-Ludwig view in what way thev suppose 
glomerular filtration and tubule absorption per se to be superior 
to the more simple, or at least more usual, process found in all 
other glands? Nobody will deny that glands in general can 
(and do) abstract as much water and crystalloid substance from 
the blood as the kidney does, or that the ordinary type of gland 
could, if the organism required it, concentrate urea, sulphate 
and other substances to the required degrees by the usual 
process (and even on the neo-Ludwig view it is the glandular 
tubules which effect this concentration —not the capsules or 
glomeruli). All that such an ordinary gland would require 
would be an abundant blood supply. i.e. it would have to be 
situated near the aorta, and some device for protecting it against 
excessive pressure and rate of flow. But the Vertebrate kidney 
exaetly answers to these requirements in both particulars. 
Cushny again contends that * the Bowman-Heidenhain 
theory [and therefore the Tubule cum Rete theory]... amounts 
to little more than the statement that the kidnev secretes the 
urine by the vital activity of its cells” —and is therefore “a 
nebulous statement of the renal function," but the same may 
be said of any existing theory of secretion applied to the salivary, : 
pancreatic or other gland. Further, if this statement “asa 
defensive position... is impregnable " in virtue of its ‘* nebu- 
losity,'" the same may equally be said of a large part of Cushny's 
defence of the neo-Ludwig theory. For example on page 41 it 
is stated as a “ grave objection " to the Bowman theory that 
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it * endows the renal cell with powers of discrimination of a 
very high order'' being ‘‘ capable of detecting, and is aroused 
to activity by, quantitative aberrations in the composition of 
the blood," and that (p. 56) “ the modern (neo-Ludwig] view 
dispenses with the power of the kidney to discriminate between 
minute changes in the composition of the blood, and this ren- 
ders it superior to the rival view of specific secretion," whereas 
on page 144 it is argued, on neo-Ludwig lines, that the inabili- 
ty to detect dilution of the blood by ordinary methods of blood 
examination '' merely demonstrates the extreme sensitiveness of 
the kidney (and the epithelium of the tubules in particular) to 
changes in the concentration " ' of the blood !! Again (p. 48) ** the 
absorption [by the tubules] of the optimal fluid [ Locke’s fluid] is 
due to unknown forces." Again, when the question is raised as 
to why, on the absorption hypothesis, tubule cells should absorb 
n useless pigment, the reply is (p. 64) that these cells ** are no 
longer quite normal at this stage” '!—a mode of defence which 
amply justifies Starling's criticism that the neo-Ludwig ex- 
planation of the presence of dye in the kidney cells is ** somewhat 
forced " (40, p. 1282). Again, when masses of secretion are 
found in the lumen of portions of tubules devoid of glomeruli 
(in the lamprey and snakes), it is replied (p 68) that the argu- 
ment is unconvincing because these kidneys are of a “lower 
type " as compared with the mammal kidney, though identical 
in general plan of construction, and all results of perfusion 
experiments on the frog's kidney are objected to (p. 83) on the 
ground that '' the frog's kidney is a very small object, and there 
is no security that a fluid perfused through one part of it may 
not perfuse into other structures” (though I doubt if such a 
remark would have been made anent perfusion experiments on 
the kidneys of a mouse), that the frog's kidney is not a mammal 
kidney (though identical in construction) and that '' a perfused 
kidney is constantly in a state of partial asphyxia and cannot be 
regarded as in any way capable of such activity as the normal 
organ '" (though the results of numerous perfusion experiments 
exactly corroborate those obtained from experiments on the 
blood-perfused kidneys of living animals). *''In perfusion of the 
mammalian kidney for example ...... the capacity of secret- 
ing urine is lost almost instantaneously after excision, though 
filtration still continues possible." This last statement is not 
at all intelligible. If it be meant that the mere act of excision 
disqualifies a kidney from ever again secreting urine, I need only 
refer to Cushny’s own quotations (pp. 13, 14) of experiments 
in which mammalian kidneys have not only been excised but 
also ted in different positions and in different animals, and 
in all cases the kidneys worked as well as before. If, on the 
other hand, it be meant that the fluid usually called *' urine ” 
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is not secreted when the kidneys are perfused with Ringer's 
or other solutions, I may say that no one acquainted with the 
facts would expect the fluid normally excreted from blood to 
be excreted from another fluid largely differing in composition 
from blood. Whatever the fluid formed by the kidney it is 
excreted by the kidney from the fluid in the intertubular 
vessels and if by “urine” we mean fluid formed by the 
kidney, then the secretion of perfusion experiments is as much 
" urine" as that micturated by the living animal. If, on the 
other hand, we restrict the term ''urine"' to that which is 
micturated, then neither can the term ''filtrate "" be generally 
applied to the fluid secreted in perfusion experiments for the 
simple reason that only very rarely is the “ filtrate " isotonic 
with the perfusing fluid, and then it is due to the same condi- 
tions which cause the living animal to secrete what is practi- 
cally Ringer's fluid after a copious injection of it into the blood. 

But I have quoted sufficiently to prove that the neo-Ludwig 
mode of interpretation in fully as elastic as the theory which it 
proposes to supplant. I will only add that if the renal func- 
tion could be fully explained on quasi-physical lines, it would, 
so far from assisting us to understand the mechanism of secre- 
tion in general and of the organism as a whole, only place one 
more difficulty in the way by adding the problem as to why 
such an unique organ as the kidney should exist. 


Summary of some of the Principal Conclusions contained in 
Parts I-IV 


All true, i.e. functional, portal systems are known to be 
developed by activity of the vascular tissue; on the other hand, 
the “renal portal ” system is solely due to the encroachment on 
and mechanical subdivision of the posterior cardinal or other 
adjacent vein by the developing kidney tubules, and on this 
ground alone, cannot be regarded as a true portal system 
(Part I). Other a priori arguments against the idea that the 
' renal portal " system is functional are summarized in Part I. 

Frogs and toads can live as well without as with a venous 
supply to the kidneys, provided that other conditions remain 
the same (Part 11), and the kidneys of frogs deprived of the ven- 
ous supply can, also provided that other conditions remain the 
same, excrete urine equal in quantity and strength (nitrogen 
and chloride) to that excreted by normal frog kidneys (Part ILI). 
These results are confirmed by perfusion experiments (Part II). 

Gurwitsch is mistaken when he asserts that in a frog the 
kidney deprived of its venous supply excretes less urine than 
the“ normal '' comparison kidney; as a matter of fact, the vein- 
deprived kidney excretes more urine because the *‘ normal” 
kidney is hindered by diminished flow in its arterial capillaries 
due to increased pressure in its renal afferent vein. This same 
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increase of pressure (due to congestion of blood consequent 
upon the ligature of the corresponding vein of the vein-deprived 
kidnev) also accounts for the superior nitrogen and chloride 
strengths of the normal kidney urine (Part III), the former be- 
ing due to actual penetration of the venous blood (with its greater 
percentage of nitrogen) into the arterial capillaries (intertubular 
plexus), the latter to the increased pressure alone (see Appendix 
G, Part IIT). Increased capillarv pressure by jtself lends to 
nitrogen-weakening of the urine (Appendix G) and this occurs 
if the fluid in the renal afferent vein is of the same nitrogen 
strength as the arterial fluid, but the nitrogen-weakening in 
these experiments is obscured by the strengthening of the 
arterial blood due to slight admixture with the nitrogen- 
stronger venous blood. 

The perfusion and dye-injection experiments of previous 
investigators have failed to detect the essential fact that the 
coarse vascular network formed by each renal afferent vein in 
the kidney (renal venous meshwork) is distinct and separate 
from the network of much finer arterial channels known as the 
intertubular plexus, owing to the non-employment of correct 
relative rates of flow of the fluids in the renal arteries and renal 
afferent veins respectively (Part I). The non-recognition of 
this fact has not only led to wrong individual conclusions but 
has greatly confused the discussion concerning the respective 
functions of the tubules and the encapsulated glomeruli. 

The results of many perfusion experiments confirm and ex- 
tend the results of experiments performed on the kidneys of the 
living animal which indicate that the glomeruli neither filter nor 
secrete water or any other sabstances, all constituents of the 
urine being eliminated by the kidney tubules. The facts which 
definitely prove that the glomerulus does not produce water are, 
briefly stated : (1) rate of output of urine is proportional to the 
volume and rate of flow of the blood or other perfusing fluid 
in the intertubular plexus capillaries and bears no relation to 
pressure in the glomerulus, save in so far as this is a cause of flow. 
This fact by itself is fatal to the view of glomerular filtration, (2) 
when the fiuid perfusing the kidney is reversed (the vein being 
afferent and the artery efferent) then, although pressure in the 
glomeruli is reduced, the output of urine is enormousl y increased, 
which again is definite proof that the tubules secrete the urine 
and not the glomeruli ; (3) a reversed perfusion current through 
the dead (fixed) kidney shows that when filtration does occur, 
the filtrate is from the tubules and not from the glomeruli; (4) in- 
crease of pressure in either the renal artery or the efferent vein 
produces urine stronger in chloride and weaker in nitrogen : since 
increase of pressure in the post-caval should, on the neo-Ludwig 
view, produce urine weak in chloride and strong in nitrogen 
(both because the intertubular plexus capillaries are better 
filled than usual and therefore favour absorption and because 
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the glomerular filtrate is diminished in quantity), this fact is 
also fatal to the ideas of pomeras filtration and tubule absorp- 
tion ; (5) the fact already referred to in this Summary that in 
the “ portal" kidney a very slight increase of pressure in the 
rena] afferent vein increases the nitrogen strength of the urine 
is proof that the tubules are secreting the urine, because under 
the conditions such pressure increase could not possibly force 
venous blood into the glomeruli (the arterial circulation remain- 
ing in full force) ; (6) allowing for the nature of its róle in the 
bodily economy, the kidney functions in the same way as all 
other glands, and there is no justification for the grotesque idea 
that the kidney glomerulus filters the non-colloids from the blood 
into à space continuous with the outside world (a supposition 
without analogy in any other part of the body in any organism) 
and that a special gland is developed in the walls of the tubule 
to catch as much of this filtrate as is of use to the body as the 
rate of escape of the filtrate allows. The glomeruli are simply 
retia mirabilia, the functions of which are (like those of the 
great length of artery which separates all other glands from the 
aorta) to reduce the blood pressure (since high pressure lowers 
the output of nitrogen and raises the output of chloride, and 
this is the reverse of the result required by the body), to retard 
the rate of flow of the blood (since excessive flow involves 
excessive urine output) and to eliminate the heart beat, and 
which at the same time allow the kidney to be supplied with a 
volume of blood which, relative to the mass of the kidney, is 
probably larger than that supplied to any other organ in the 
body—a supply which it owes to the large calibre of the 
renal artery and its proximity to the aorta. 

The enclosure of the glomerulus by a portion of the tubule wal! 
to form the capsule by no means necessarily implies the exuda- 
tion of water and dissolved substances from the glomerulus in- 
to the tubule lumen, and it is more than likely that the cap- 
sule is formed for the very purpose of preventing the exudation 
of lymph which might well occur if the glomerulus were naked. 
1 have suggested two other purposes which are possibly served 
ned and a proximate cause of, the encapsulation of the glome- 
ruius, 
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APPENDIX A. 


On the Rates of Flow oj Fluid through the Renal Arteries, the two Renal 
Afferent Veina, the Doraal Aorta and the Anterior Abdominal 
Vein in Rana tigrina. 


The frog in each of tho five experiments conducted to ascertain the 
facts indicated by the above title was as usual prepared in a manner 
similiar to that described in Appendix F, Part III. A arge-bore cannula 
was tied on the left side of the body into the coeliaco-mesenteric 
artery and the fluid was porfused at 24 coms. pressure; a similar cannula 
was tied on the right side of the body into the post- caval, the free 
end of the cannula being fitted with a piece of rubber tubing which, 
lying on the dissecting board, allowed the escaping fluid to flow into 
a beaker at the samo level as the post caval. Both saysternics were 
of course ligatured and cut anterior to the ligature, and groat care was 
taken that no branches of the iliac arteries or renal afferent veins were 
cut. No part of the gut or ventral body-wall, nor the gonads or fat- 
bodies were removed, hence cut portal vein, anterior abdominal vein 
or other factors were not available as avenues of escape for the fluid. 


The uretera were cut off close to the kidneys so that excretion might 
have free outflow. 


EXPERIMENT l. 06G% saline (made with tap water) was the porfus- 
ing fluid. Experiment set ing at 9'40. Be- 
tween 100 and 10°15 the — flaw (A.f.) was 271 
e.c., and the outflow during the same period from 
the post-caval cannula (P.C.f.) was 125 c.c., which 
means that 146 c.c. escaped via the cut systemic 
arteries and cut capillaries. The nozzle of the 
post-caval cannula must be kept from contact 
with the walls of the vein. 
First Phase: 10 20-10:35 10:40-10:55 110-11-15 
r.a.¥. Opon. 
A.f.=202¢.c. A.f.=176 c.c. A.f.=175 c.c. 
P.C.f.=130e.c. P.C.f.—1350.c. P.C.F.2-134 c.c. 


At 11:15 I ligatured both the r.a.v. and cut both veins posterior to 
the ligatures. Both r.a.v. anterior to the ligatures became very small, 
but later filled out. 


Second Phase: 11:20-11:35 11°40-11°55 12:0—12*:15 
ra.v. shut, 
A.£,— 174 c.c A.f,.—174 cc. <A.f.=175 c.c. 
P.C.f.—20 c.c. P.C.f.—22 c.c. P.C1.—24 c.c. 
12:20-12:35 12:40-12:55 10-1715 
A.£.2z177 c.c. A.f.—173 c.c. A.f.—1608 o.c. (r.a.v. now 
PCL =@8c.c. P.C.f.—32c.c. P.C.f.=36 c.c. half-filled) 
1:20-1:35 1:40-1:55 2-0-2-16 
A.f.= 163 c.c. A.f.z161 c.c. A.f.=161 c.c. 
P.G.f.—35 œe. P.C.f.=33 o.co. P.C.f.-—3l c.c. 


comparing flo ( the two phases of the experiment it 
oa hae n ME As fwn d ned igi oda in 
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in these last three periods the average aortic flow is nearly identical with 
that of the two selected periods of the first phase, and moreover, the 
post-caval flow in these three periods of the second phase attains itə 
maximum--in other words, the fluid supplied by the renal arteries has 
penetrated into the empty channels of the ''renal portal” system as 
much as it ever will do, and therefore, in these three periods, the post- 
caval flow represents the full outflow fromr the renal arteries, no fluid 


—— retained in order to fill out further the empty renal venous mesh- 
work. 


Now the average flows of the two periods of the first phase are : — 
average aortio flow —175 c.c. in 15 minutes 
average post-caval flow —134 c.c. in 15 minutes 


and of the second phase:— 
average aortic flow —173 c.c. in 15 minutes 
average post-caval flow=32 c.c in 15 minutes 


from which we may conclude (1) that of the 124 c.c. which escape via the 
post caval in the first phase, approximately 32 e.c. are supplied by the 
renal arteries, and the remainder, viz. 102 o.c., by the two r.a.v., i.e. the 
combined flows in the two r.a.v. are approximately 3:2 times the flow in the 
renal arteries, ie. the venous supply to the frog kidney i» approrimately 
3-2 times as great as the arterial supply; (2) that the flow in the aorta 1» 


approximately 3:4 times ( 102 x 173 ) the flow tm each ra.v.; (3) that the 
174 


flow in the renal arteries ia approximately | 32! 1/5 of the total flow in the 
aorta ; and (4) that the flow in the anterior abdominal vein is approxi- 
mately E times that in each r.a.v. 


l performed four other experiments similar to the above which, to 
economize space, I will not record in detail. Theee only differed in the 
bore of the cannula used, in human urine being added to the perfusing 
saline or in the heart being cut out, 

On comparing tbe results of these five experiments, I found that, as 
— the volume of the venous supply to the kidney relative to the 
volume of the arterial supply, Experiment l.gave the former as being 3-2 
times greater than the latter, and in tho other four experiments, 2:5 times, 
3 times, 3 times, and 5 times respectively from which we may conclude 
that the venous supply to the frog's kidney te normally at least 3 times ax 
great as the arterial supply. 

As re the value of flow in the dorsal aorta relative to the 
volume of flow in each renal afferent vein—an important subject in connec- 
tion with the conduct of perfusion experiments—Experiment 1 gave the 
former as being 3:4 times as great as the latter, and the other four e 
riments 2:5 times, 4 times and 3'8 times (Exp. 3 was untrustworthy 
owing to undoubted aortic leakage ), the average of these values being 34, 
Hence the rate of flow in each renal afferent vein in a perfusion experiment 
should be at least 1/8, and, to ensure the absence of excess of pressure, 
preferably V/4 of the rate of flow tn the aorta. 

From the results of three of the experiments we may also state that 
ee of the total blood in the aorta i» passed through the kidneys (the 
result of | 3 in this connection was unroliable and the value of 1/10 









of Exp. 5 is too aberrant to be considered). : 
‘inally these perfusion experimenta (excluding Nep: 2 = ros- 
»eoctively that the flow in the anterior abdominal vein is zgj 3g Gq + and 
| a B I4 _» ied 
pa times that in each of the renal afferent veins, or a q^ dc. 
There is thus apparently great variation in the volume of fluid 
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each renal afferent vein. I obteined the same variations in results on 
attempting to estimate the relative dimensions of the anterior abdominal 
vein and two renal afferent veins in R. tigrina. 1 adopted three methods 
for each vessel: (1) I calculated the area of the lumen ín transverse 
section from the internal circumference (when x 103 diametors and drawn 
on Bristol board) and multiplied this into the average thickness of the 
wall (= 103); (2) the weight of the substance of the wall when magnified 
103 diameters and drawn on Bristol board of uniform thickness; and (3) 
the squaring of the external diameter of the vessel. In two female R. 
ngrina, the first method gave the size of the anterior abdominal vein rela- 
tive to that of each renal afferont vein as r3 and Us. in five R. tigrina, 


I l 
the second method gave the following values : T. T. T d d the 
. . b4 
average of which is TT: and the third method gave the values (in the 
1*2 1:0 
cases of two frogs) of Y and i- There ia thus some evidence for assum- 


ing that io R. tigrina the size, i.e. the blood-carying capacity, of the 
anterior abdominal vein is normally only a little greater (AS, +) than 


that of each renal afferent vein. In the Indian toad, on the other hand 
we shall see (Appendix D) that the anterior abdorninal voin is about 
three times as large as each renal afferent vein, and in R. temporaria 
about twice the size. 


APPENDIX B. 


Some Experiments recorded to illustrate the Statements 
on pp. 12, 13 of the Text. 


Experiments which prove that, with correct relative flows in the 
renal arteries and renal afferent veins, variations of the nitrogen strength 
of the renal afferent voin fluid have no effect upon the nitrogen strength 
of the urine. In thia first series of experiments fluids of the relative 
nitrogen strengths of 30 and 46 were perfused through the two renal 
afferent veins successively, ie. both renal afferent veins contained the 
same fluid at the samo timo. 


EXPERIMENT l|] Aortic cannula (tied into the coeliaco-mosenteric 
artery and the two systemics ligaturod) had an outflow of 74 
c.c. per minute at 24 ems. pressure, and the two renal afferent 
vein (r.a.v.) cannulas (tied into the two renal afferent veins 
which were cut posteriorly to the cannulae) had equal outflows 
of ll c.c. per min. at 24 cms. pressure. Hoart cut out to allow of 
free escape of fluid. The aortic porfusion fluid consisted of 0'695 
saline (made with nitrogen-free distilled water—Nidw), 30 c.c. 
of fresh stock human urine ! being added to each 2000 c.o., and, 
after being filtered, used at a pressure of 26 ems, The 


with the nord Maid in tho ratio of 46 : ) used —— 
of the two r.a.v. consisted of 0'86% ve (Nfdw), 46 c o. of tho 
samo stock of human urine being added to each 2000 c.c. and 
— SM — thia e AS fluid. The Lig acetie Anta) 
usion of the same nitrogen strength as the aortic fluic 
el rf: of the r.a.v. consisted of 065% saline 




































used for the | 
.) At this time (1018), I **nitrogenized " the perfusion fluids by — 
adding definite quant Mos of fessis human: arias of uniform composition — E ; 
ss because I was unable to obtain urea crystals, — — CEP = NEPOS S. 
ie æ t ^ * < . 4 


Y ve" e M , » ^ Fa 22 — 
a f — * E +. ral a 
, n a à 
iT pÈ , ^ 








1922.] | Renal Portal" System. 163 


(a little extra salt being added to make the osmotic pressure of 
this fluid approximntely equal to that of the 46 fluid, and, like 
the 46 fluid, stronger than that of the aortic perfusion fuid I} 
I shall call this the 30 fluid. Im all experiments I always endon- 
voured to collect at least | c.c. of each sample of urine for 
nitrogen or other estimation. 

Two r.a.v. bottles at 6 cms. pressure. Experiment set going at 
50, the 30 fluid perfusing the two r.a.v, in the first phase of 
the experiment. 

Put first pair of collecting tubes from 90-9 30 


First Ist loft (1L) scd contained 1:6 o.c. urine. Not 
Phase : t:0-9:30 ar estimated 
30 fluid Ist right (IR). T T es ,, [N.E.) 

in r.o.v, 


Substituted 2nd ir tubes from 30-10-15 (by which time the 
experiment was in good working order). 
The contenta of Giese two tubes added together 
(TIL + IIR) = 5:2 c.c. dert er seg zz ** 30 urine," 
s Aorta perfu 571 e.c. 
0:30-10:15 Lofe e E v. perfused 137 c.c. l= 4:5: 1 flows. 
Right r.a.v. ., 115 c.c. 
I then clamped the rubber tubes of the two r.a.v, cannulae. 
siphoned off most of the 30 fluid contents of the two r.a.v. 
bottles and substituted the 46 fail, which on unclamping the 
rubber tubes, was perfusing the two r.a.v. by 10-25. 
Put 3rd pair tubes from 10-30-11-0 


Second 

Phase : IIL + IIR = 2°95 c.c. [N.E.] 

46 fluid 

in r.a.v. Substituted 4th pair tubes from 11:0—11 45. 
- l POT (45 m.) = ** 46 urine. 


orta perfused 497 c.c. 
11:0—-11:45 TP es 135 c.c. — | flows. 
z R, Eny ae 115 c.c. 
xperiment 4 at 11:45. 
| c.c. 30 rino enseined 0 000160 gin. Nitrogen. 


Loc 40 -i eb 0-000160 gm. oe 
| c.c. 30 fluid * 0-000133 em. 
i ce 46 5, od 0 000200 gm. T 


In this experiment therefore, the 30 urine and 46 urine samples were 
equal in nitrogen strength. The decrease in output of urine during 
successive periods of 30 minutes each during the course of the exporirment 
ia noteworthy : 3:25 c.0., 3*4 c c., 2-95 c.c., and 19 c.c. 

I performed seven other oxperimenta similar to this and obtained 
identical results. In half of these experiments I perfused th» 30 fluid first, 
in the other half the 46 fluid first. Asa check on these experiments I also 

two control experiments in which with 40 fluid (i.e. 0695 saline 

+40 c.c. human urino in each 2000 co) in the renal afferent veins, I 
et. filled the aortíc bottle with the same solution, with 50 fluid 

and with 61 Auth, ae and obtained samples of urine of increasing nitrogen 








. 30 — fluid was not made 
ie fluid (b A ud addition of sodium 
dicens with bees 


r in ite "0-000179 2 000173 gr. 
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strength : thus in one experiment I obtained urine samples of the follow- 
ing nitrogen strengths: 00000113 gm., 0:000140 gm., 0-001606 gm. 

In one of the sevon other experiments referred to, instead of oxcising 
the heart. T tied into it a wide-mouthed cannula with a short piece of 
rubber tubing attached. So long as this heart cannula and rubber tubing 
lay on tho same horizontal level as tho heart I obtained the normal results 
(the ** 30 fluid " of a nitrogen strength of 0-000046 gm. and ** 46 fluid " 
of a nitrogen strength of 0-000073 gm. both giving urine of a nitrogon 
strength of 0-000073 gm.) but on raising the end of the heart cannula 
rubber tubing, at the conclusion of the experiment when tho 46 fluid was 
being perfused, to from 2 to 4 ems. above the level of the heart I at once 
obtained urine of a nitrogen strength of 0-000106 gm. and, when indigo- 
carmine was added to the r.a.v. fluid, of the color of dark blue ink! These 
resulta show clearly that when the outflow is obstructed and the pressure 
m the post-caval, renal venous meshwork and renal afferent voin there- 
fore increased above normal, the 46 fluid makes its presence felt by 
actually penetrating into and re-enforcing, so to speak, tho arterial fluid 
in the intertubular plexus, with the result that the urine increases in 
nitrogen strength and, when dye is present, becomes dark bluo. We 
shall see later (Part III) that increase of pressure in the intertubular 
lexus by itsel} causes nitrogen-weakening of the urine (if the 30 fluid had 
wen in the renal afferent vein when the heart cannula tubing was raised, 
the urine would have become weakened in nitrogen Instead of strengthened ) 
and itis only the penetration of the nitrogen-stronger (and dye-containing) 
renal afferent vein fluid into the intertubular plexus which produces 
the results just recorded. 

In all of these experiments, tho urine contained a greater percentage 
of nitrogen than the arterial fluid when the latter was at 24-26 cms. 
pressure, In one experiment I lowered tho aortic bottle to 18 cms. and 
obtained urine of a nitrogen strength of 0:000253 gm., the arterial fluid 
being 0000093 gm. and the 46 thuid 0:000193 gm. Decrease of pressure 
therefore strengthens the percentage of nitrogen in the urine. These facts 
effectually dispose of the notion that the ** urine '' of these experiments is _ 
a mere filtrate and not a true secretion. 

In a second Experimental Series the experiments only differed from 
the preceding in that the 30 and 46 fluids were perfused simultaneously, 
each through one renal afferent vein, and the results obtained (eight 
e riments) were identical, the samples of urine obtained from the two 
ro ades being in all cases equal in strength. 


Experiments perlormed to determine if Potassium ferrocya- 
nide and Potassium iodide behave like the Nitrogen (and 
Indigo-carmine) of the preceding experiments, . 

ExrenrwENT |. The aortic porfusion fluid consisted of 0'69% saline 
(ONfdw), 40 c.c. human urine being added to each 2000 c.c., per- 
fused at 26 ems. pressure. The cannulae were the same as those 
used in the last Series. The twor.a.v. were first perfused, at 5 
cms. pressure, with a 06% saline (Nfdw) solution containing 
0-00625% of potassium ferrocyanide. This solution gives, when 
an equal volume of a weak stock solution of ferric (the 
color of rathor concentrated urine) is added, a distinct transparent 
blue coloration. As usual the heart was cut out and the two 
r.a.v. were cut behind the insertions of the cannulae. Other 
details as in preceding Series. 


0:00625?4 The espiren was sot going at 545, and I put Ist 
forrocyanide pair tubes from 8:50-0:5 : 


via r.a.v. * | 

| These samples, when mixed with equal 

-IL=14 o.c. (15 m.) volumes of the stock ferric chloride 
IRI c.c. solution, were pure in color. 
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Put 2nd pair tubes from 10-09-25 
ni. "- (15 m.) * ferric chloride = yellow coloration only. 
- , morte perfused 247 c.c. ) jj 
10-425 1. rav. ., —— =: | flows 
F. f4&. Vv. ġo 50 c $ = 
At 28 1 oclamped both r.a.v., —— off the contents of the 
T two bottles and substituted a 00125", solution (in 069%% saline) 
^ of K,Fe(CN), The rav. perfusion was re-atarted at $734, 
' and I pot 3rd pair tubes from 0:40-10- 10. 


012595 
ferrocyanide 
via r.a.v. IUL + HIR = 18 c.c. (30 m.) + ferric chloride = 
: yellow coloration only. 
rta perfused 445 c.c. Y ams 
| 9 40-10-10 FAS. 79 c.c. > fü | 
Fr, T.&.V. po 83 c.c. ) "T 
At 10:12 I substituted in both r.a.v. bottles a 0 025'*,, solution fin 
0-695 saline) of K,Fe (CN), and re-started perfusion at 10°21) 
9025% I put 4th pair tubes from 10:25-10:55 
ferrocy anide 
via Fr n.v. IVL € IVK = 08 c.c. (30 m.) + ferric chlorides yol 
low coloration only. 


rfused 424 c.c. -. 
| 10251055 Ir l. r.a. ts + 77 c.c, s. £ gore dy '| 
F.T..V. 2, 83 c.c. : 

At 10:57 I substituted in both r.a.v. bottles a 006%, solution of 
K,Fe (CN), (in 0-694 saline), to each 2000 c.c. of which had been 
added 40 c.c. human ur ine —the osmotic pressure of this solution 
was therefore immenacly superior to the preceding. 

The r.a.v. perfusion was re-started at 11 !I. 

0:05 95 I put Sth pair tubes from 11:20-11:50. 
ferrocyanide 
+ urine VL+VR = 09 c.c. (30 m.) + ferric chloride = yellow 
via r.a.v- with a «light green tinge. 
aorta perfused 391 c.c. 1 
E ‘20-1160 1. rave o 76 ee. { —— Š 
ES NEU. ne 79 c.c : 


At 11-52 1 siphoned off most of the aortic bottle perfusion fluid 


(the tobing was not wep knee d and substituted an identical solu- 
006259% K, Fe(CN): the aortic 







tion save that it contained 
| bottle was rofilled by 11°58, 
000625%, I put 6th pair tubes from 12-5-12:20. 
im aor VIL + VIR = 0-4 c.c. (15 m ) + ferric chloride = a 
— ontoridie oe the OF blue than that o by adding the 
ferric chloride to the 0-0062595 perfusion fluid itself. 


| when the stock solution of 
—— — E "to the i 


and g į 003 
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to suppose that the 0°05% solution ( «* urine, which gave a green tinge to 
the urine excreted) can havo reached the intertubular plexus, much lesa 
the glomerali, by reason of ita fluid pressure; it is evident that it was 
due to its increased osmotic pressure, augmented as this was, not only by 
the greater percentage of Ky, Fe (CN), but also by the addition of urine. 
It is noteworthy then that with certain mixtures of substances an excess 
of osmotic prese of the fluid in the renal venous meshwork above that 
normally obtaining, leads, like excess of fluid pressure, to admixture of 
the renal afferent vein fluid with the arterial fluid and a consequent 
change in the urine excreted, 


EXPERIMENT 2. In the last exporimont K4 Fe(CN)4 was altogether 
absent in the renal arteries: in this experiment 1 decided to add 
it, as well as KI and urea crystals, to the arterial fluid as well 
as to the r.a.v. fluids, in the proportions of 30 to the former and 
46 and 60 in the latter, Tsing Ringer's Fluid (see formula 
given by Bayliss, 6, on p. 211; I omitted the NaH,PO, con- 
stituent) in this experiment instead of 0'659% saline, the three 
perfusion fluids were made up as follows :— 

Aortic fluid — rus adsl urea, 0*006259?5 ferro., 0'019% KI. 
'" 46" ,, = Ringer +0°0765% urea, 0009559% ferro., —— 


“00” ,, = Ringer--0:1*?;, urea, 0°0125% forro., 002% KI. 
The cannulas were the same as those in the last experiment, 
the aortic bottle pressure being 24 cms. and that of tho r a.v. 
bottles at first 6 cms. Heart cut out and two r.a.v. cut 
behind cannulae. Experiment set going at 95 with the 
aortic perfusion fluid in both aorta and r.a.v. 
** 20" fluid Put Ist pair tubes from 9%- 10-925. 
in r.a.v. 


IL +IR = cir. 0-2 c.c. (15 m ) [N.E.] 
At 0°30 I lowered the two r.a.v. bottles to 5 cms. to obtain a 


better flow ratio, and put 2nd pair tubes from 9: 30-10:30.. 
ITIL+ IIR = 1:6 c.c. (60 m.)—** 30” urine. 


aorta perfused 452 c.c. : 
| 9-30-1030 1. r-a.v. ,, 104 c.c. E 1 x: I | 
r. T.R&. V... 116 e.c. = | 


At 10°32 I substituted **46'' fluid in the two r.a.v. bottles 
and restarted perfusion at 10:37. I put 3rd pair tubes from 
** 46” fluid. | 10°40-10°55. 
in r.a.v. | | 
IIIL + III R. = cir. 0*1 e.c. (15 m.) [N.E.] 
Put 4th pair tubes from 11:0-1-0. | 
IVL--IVR = 1:3 c.c. (120 m.) = ** 46" urine. 
















aorta perfused 889 c.c. ds " ' 
f 110-100 — ae 198 o.e. È Taea ^ 
| FT. rF.&.V. +» 208 e.c. j^ CR 
At 12-0 I raised the two r.a.v. bottles to 6:5 ems. J —— s 
ho At L:3 I substituted **60'' fluid in tho two r.a.v. bottles and — 
CIE tartod r.a.v. perfusion at 1'8. I put Sth pair tubes from 
^ i j 4 36 f , — p í 2S 4d Ta uA A U. S 
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From tho three *'* 30", ** 460", and **60" urine samples, and 
from the three perfusion fluids, I took exactly equal quantities 
of each (up to a mark on a pipette), put these in six small 
eylindrical tubes (of equal diameter) and added to each an 
equal quantity of the stock ferric chloride solution. 


Aortic perfusion fluid sample — pale transparent bluish-green = | 
— ee T es = transparent sky blue = 1:5 


** 60" T - e = deep sky blue=2 

** 30" urine sample = pale transparent bluish-green = 1-2 
“46” > = po T blutsh-green = 1-2 
* g0” 2 = . $5 bluish-zreen- 1-2 


All three urine samples were then identical in color (and a little 
deeper than the aortic duc uon fluid sample), despite the 
rise in strength of K,Fe (CN), in the r.a.v. fuids. 

| took six more similar samples and added to the six tubes 
exactly equal quantities of concentrated corrosive sublimate 
solution: this produced in each case a pinkish opalescence 
which is quite distinct when the tube is viewed vertically over 
black paper. This method, though somewhat crude, gave 
results similar to those just recorded for K,Fe (CN). 

1 took six more samples and tested for nitrogen strengths, and 
found that these were in the ratios of 20, 30, 40, 22, 22, 22. 


Thus all these results indicate that providing tho flows are correct, 
the substitution of the s er fluids in the renal afferent veins makes 
no difference to the K,Fe(CN),, KI or nitrogen strengths of the urino 
excreted. 

I performed two other experiments (one is described in Experiment 
|, Appendix C) in both of which I successively perfused solutions of K,Fe 
(CN), and urea strengths of the ratios of 30, 60 and 90 (') through the 
renal afferent voins and obtained results identical with those jus: 
described. 


CONTROL EXPERIMENT. This experiment was identical with Experi- 
ment 2 just described save that the ''46"' and ** 60°" Huids 
were used through the aorta instead of through the r.a v. 
The flows varied between 3-7 and 4°5: 1 (the flows in the two 
r.a.v. being equal). 

30 fluid IL -IR 201 c.c. (15 m.) [N.E.] 
in aorta IIL-4- IIR. = 1:1 c.c. (45 m.) = 30 urine. 
46 fluid IIIL  IIIR. = 04 c.c. (15 m.) (N.E.] 
in aorta IVL--IVRE z 1:1 c.c. (30 m.)— 46 urine. 
60 fluid VL+VR= 0:2 c.c. (15 m.) [N.E] | 
in aorta VIL + VIR—1 0 c.c. (75 m.) = 60 urine. 
equal quantities from all the three ** 30", **46 " 
"n urine and from the three perfusion 


A ines volume of the stock ferric 
ng as followa:— 














sample was about 1:1 
E between 1-3 and !'4 
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samples of urine were respectively in the ratios of 20, 30, 40. 
20, 26, 32, the nitrogen strength of tho urine therefore, with 
the K, Fe (CN), and KI. increasing with the strength of the 


aortic perfusion fluid, th : : 
the r.n.v. us contrasting with perfusion via 


APPENDIX C. 


The Increase of Osmotic Pressure in the Renal Afferent Vein Fluid 
causce Increased Flow of the Arterial Fluid and consequently 
increased Rate of Urine Excretion. | 


_ On p. 181 have stated that the substitution of fluids of increasod osmo” 
"Bd, wr ns in the renal afferent veins accelerates the flow of the arteria 
fuid in the intertubular plexus and therefore the production of urine, pro“ 
viding that other conditions permit. It will be as well if I now adduce 
some concrete evidence in support of this assertion. The two exporimoents 
referred to on page $83 in illustration of tho fact that even when solutions 
of K,Fo(CN), and urea three times as strong in these substances as the 
aortic fluid are perfused through the renal afferent voins, no diffusion or 
osmosis of these substances occurs, afford some of the evidence now 
required. I will describe the one which I first performed. 

EXPERIMENT |. In this experiment I made three perfusion fluids, 

consisting of 0'69% saline (Nfdw), and with the following 

amounts of urea and ferrocyanide dissolved respectively in 
2000 c.c. of the saline. 


30 fluid. 1 gm. urea and 0:1250 . K,Fe(CN 

60 fluid. 2 gms. ,, and 0:2500 ES ^ j 

90 fluid. 3 gms. .. and 0:3750 gm. è 

The 30 fiuid was perfused thro the aorta throughout tho ex- 
p; and at first through the two r.a.v. also, being followed 

y the 60 and 90 fluids through the two ra.v. As already 

stated in n» text, oe DOSE SNDTDMM of urine obtained in this 
experiment were dentic in nitrogen and ferrocyanide 
strength. Experiment set going at 9°15. 





30 fluid 9*40—10*10 r.a.v. bottles 1°85 c.c. urine 
at 6 cms. in 30 minutes. 
aorta perfused 483 c.c. 
1. f.8.9. oa 84 c.c. 
r. T.&.V.  ,, 110 e.c. 
=49 7 1 flows. 
60 "uid 1040-11-10 r.a.v. bottles 2°0 c.c. urine 


at 10 cms. in 30 minutes. 


aorta perfused 565 c.c. 
Ei ECAV, ae 116 c.c. 
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The preceding data show (1) that tho higher the osmotic pressure of 
ithe renal afferent vein fluid the greater the relative and absolute flow of 
the aortic fluid ; ! (2) that greater fluid pressure in the renal afferent voin 
bottles diminishes the rate of aortic perfusion (seen in 60 fluid perufsion) ; 

and (3) that increase of osmotic pressure in the renal afferent vein fluid 
iucreases the rate of output of urine (which would otherwise have fallen con- 
siderably in the manner illustrated by most of the provious experimenta). 
Another experiment (Experiment 2) conducted in a similar way gave 
similar results. I also performed a third experiment (Experiment 3) 
similar to the two preceding but differing in that I ligatured the iliac 
arteries and was so able to estimate the change of rate of flow in the renal 
arteries apart from that in the whole aorta. I found in thia experiment that 
the mere cutting-off of the venous supply (the flow in each F.A. V. Was 
> either 6 or 7 times that in the renal arteries ') had no offect whatever on 
the arterial rate of flow, but that perfusing a fluid through the r.a.v. con- 
taining three times as much urea as the aortic fluid increased the arterial 
flow from 30 c.c. in thirty minutes to 00 c.c. in the same time (!), 
though the rates of flow in the r.a.v. remained unchanged. 


EXPERIMENT 4. In this experiment 0:695 saline with 30 c c, human 
urine added to each 2000 c.c. was throughout perfused through 
the aorta and J successively passed pure 0:675, O7% and OS", 
saline through the r.a.v., the two hottles remaining at 5 ems. 
Needless to say, with saline only in the ra.v., the amount of 
urine produced was very small and the supply soon ceased with 
0-675 saline in the r.a.v. but was partially revived with the 0-195 

0R% fluids. The chief purpose of the experiment is to 
demonstrate the acceleration of flow of the arterial fluid caused 
ET the high osmotic pressures of the 0:7?, and 0'89, saline 
uida. 
0 6% 10:55-11:15 110-11-20 (20 m.) i 
1:2 c.c. urine. aorta perfused 148 c.c. (x 6—585 c.c. in 120 rn. 
(20 minutes) I. r.a.v. ,. 40 c.c. x6=240 cc. 
FK. F.@.V- 4 62 c.c. x6-372 c.o.) 
zz2*0: 1 flows. 
11:20-1:20 11*:20—-1:20 (120 m.) 
cir. 0*2 c.c. aorta perfused 709 c.c. 
urine (120 m.) L raw. ,, 239 c.c. 
ESTAS. te 314 e.c. 
=2°5: | flows. 
0:795 1-30-1445 


| drop urine 
(15 m.) 
1:50-2:50 1:50-2:50 (60 m.) 
cir. 02 c.c. aorta perfused 432 oc. (x2z564 c.c. in 120 m. 
urine (60 m,) l. r.a.v. ,, 132 o.c. x 2=264 c.c. 
F.T.8.V. p 160 c.c. x 2=—320c.c.) 


20-3 3:20 5-50 (30 m.) 

u. 3:20-3-50 : 5i m. 

i pom eir. 22 0. | aorta perfused m —— EIC e.c. in 120 m. 
‘ty urine (30 m.) l. r.a.v. ., co x4— c.c. 

Fai”: l et ) EF. F.& v. , Gece. x4=276c,c.) 


—99: ! flows. 

| The figures given (483, 550, 570) represent the rate of out flow from 

——— — — —— — through the 

æ in the r.a.v, fluid is to be estimated not only by the increases 

these figures but also by the absence of decrease of aortic flow which 
1 nil experimenta in which the perfusing fluid remains conatant in 
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Thus if we take for each of the three r.a.v. perfusing fluids the 
amount of arterial fluid which was or would be perfused in 
the space of two hours, these amounts are respectively 709 
9.6., 864 c.c. and 1116 c.c.! Both the 07% and the 0-895 fluids 
stimulated the kidneys somewhat but tho ** habit” induced by 
the 06% fluid needs a stronger diuretic than osmotic pressure 


before this can be overcome. See also Experiment 10, Appen- 
dix E, Part IT 


APPENDIX D. 


On the Relative Sizes (Areas in transverse section) of the Anterior Abdomiína? 
and two Renal Afferent Veins in the Normal Contro! Toads enumerated 
in the Text, and in the Six Normal Control Specimens of Rana tem- 
poraria. The Reatstances offered to the Passage of Venous Blood 
vaa the Renal Afferent Veins d the Anterior Abdominal Vein 


respectively. 


. All these toada and R, temporaria were preserved for a time in form- 
alin (body cavity well exposed), and the veins (and other vessels) cut out, 
dehydrated a mounted in balsam with pieces of to prevent the 

! being distorted by the pressure of tho coverslip. In all cases of 
measurement I did my best to estimate the average external diameter 
of each vessel. since the veins were frequently not uniform in thicknoss. 

The following lists give my resulta :— 


(a) (b) (c) 
Toad. Ext. Diam. of Ext. Diam. of Ext. Diam. (a)? x 0 7854 
Ant. Abdom. V. One Ren. of Other — — 
Aff. V. Ren. Aff. V. (b)? x 07854 
T 
(c) * x 07854 
1 
Normal Control 0-460 mm. 0-248 mm. 0248 mm. 456 
Toad. i 
Another Normal 0:684 mm. 0:713 mm. 0666 mm. 2:03 
Control Toad. (very small) 1 
Control Toad U 0:341! mm. (0-341 mm. 0372 mm. 2-18 
(very small) : 
Control Toad W 0:558 mm. 0:356 mm, 0:356 mm. Oak 
Control Toad 0:620 rom. 0:232 mm. 0155 mm. 0-19 
Control Toad 0:883 mm. 0:232 mm. 0:201 mm, Ol 
No. 3 (very swollen) 1 | 
Control Toad 0-620 mm. 0:356 mm. 0-310 mm. 957 a 
No. 4 1 - — 


p 
i Hi X NC UR * ⸗ 
— v » * z J 1 x 7 
0755 0:341 mm. 0465 mm. [oo HET et es 
d ] ^ min. ‘ v» EN. íÉ-— -— i74» ae the f - Y j a, i pu e 
^ 4 ie — r i , 4 È 
, c 
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1 
Control Toad 0-542 mm. 0:310 mm. 0-248 mm. O68 
No. 10 
Toad J 0:607 mm. 0387 mm. 0:357 mrn. 1 
(regenerated 0-61 
r.a. v.) 


If we leave out of consideration the aberrant ratios of the ** Another 
Normal Control ''oad,'* of Toad U and Toads Nos. | and 3 (in the first 
two of which the anterior abdominal is relatively abnormally small and in 
the latter two abnormally swollen), the mean of the remaining normal 
control toad ratios —* — ratio (practically identical with that of J) 
which we may take as being the normal one in this species of Toad (B 
atomaticus), n other words, in these toada the anterior abaemenot in a trifle 
more than three times as large as either of the renal afferent veins found in 
the same toad. 

In the six normal control specimens of R. temporaria, the figures 
were as follows :— 


(2) (b) (c) 
Frog Ext. Diam. of Ext. Diam. Ext. Diam. (a)? x 07554 
Ant. Abdom. V. of Ono Ren. of Other — —ü — 


Aff. V. Ren. Aff. V. (b)? x 07854 


+ 
(c)? x 0-7854 


1 
Control Frog 1-200 mm. 0-821 mm. 0790 mm. 0-88 
No. ! : 
Control Frog 1:224 mm. (682 mm. 0899 mm. 0-84 
Wo. 2 
— Frog 1:085 mm. 0-800 mm. — 0713 mm. 0-08 
o. 
I 
Control Frog 1-348 mm. 0:558 mm. 0-527 mm. 032 
No. 4 i 
Control Frog 1-085 mm, 0:775 mm. 0 651 mm. st 
No. 5 À 
Control Frog 1-317 mm. 0-852 mm. 0'806 mm. 079 
pA... No. 6 T 
v^ 
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of the renal afferent voins, we may conclude that in the toad about 3/5 of 
the venous blood flows to the heart via the anterior abdominal and liver 
capillaries and 2/5 via the renal venous meshwork of both kidneys, and in 
R, temporaria about 1/2 of the blood flows through cach of these two routes: 
in other words, the resistance to flow offered by the liver capillary system 
is in the toad about 1/3 and in KR. temporaria about 1/2 of the resistance 
offered by the renal venons meshwork of cach kidney, ! 

.. Further, in the abnormal frog OD (text-figure 4) with two non-portal 
kidneys, the anterior abdominal vein (sectional area — cir. (471 sq. ror.) 
ix smaller in size compared with each (mean sectional area of tho two 
“renal afforent"' veins = eir. 0-649 eq. mim.) oi tho two * renal afferent" 
veins (posterior ends of the two posterior cardinals) in the proportion of 
(^7: L0, so that it would appear that the resistance to flow of the liver 
capillary aystem is one a little greater (cir. 1*4 times) than that of a vein 
opening directly into the main venous system ; and this conelusion is con- 
firmed by the veins of the abnormal frog CH (text-ligure 5), the sectional 
area of the left (non-portal) ** renal afferent ' vein (posterior end of the 
ciegos cardinal) being 0-570 sq. mm. and that of tho anterior abdominal 

ing 0:679 sq. mm., whereas the sectional area of the right renal afferent 
væn (entering the normal ** portal” kidney) was only 0091 sq. mum. 
From these data then, we may conclude that the anterior abdoininal vein 
and liver capillary system offer only a little more resistance to flow of 
venous blood into the heart than a persistent posterior cardinal vein open- 
ing directly into a precaval vein, but that, on the other hand, the renal 
venous meshwork of one kidney offers a resistance two (R. temporaria) or 


three (Indian toad) times as great. 


APPENDIX E. 


Details of the Perfusion Experiments on Frogs’ Kidneys respectively with 
and without the Renal Afferent Vein Supply. 


I supply the details of these experiments because my results, as 
regards the saline strengths of the samples of urine, are distinctly con. 
tradictory of those of Bainbridge, Collins and Menzies (Proc. Royal Soc.. 
Vol. 86, 1913), and because it is important that the data on which 1 have 
based the conclusions stated in the text should be available. 

EXPERIMENT l.—In this experiment only one cannula (74 c.c. per 
minute at 24 ems.) was used (inserted into the coelinco mesenteric 
artery), the fluid being 0:695 saline + 40 c.c. human urine added 
to each 2,000 c.c., and perfused at 26 cms. pressure. Heart 
exposed ventrally and ventricle cut off. The experiment was set 








These: estimates are of course only rough approximations sufficient 
for present purposes, I attempted to ascertain experimentally eae rola- 
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tied togother and supported laterally by pads of putty, so 
ice a mae eliminating tho flow. Between 10-50 and 11°20 I 
oceasionally compressed the post-caval in order to fill out the 
two r.a.v. anterior to the glass slips, ie. to re-establish the 
former fluid pressure in the renal venous meshwork. By Lilt 
the two r.a.v. looked normal in size. I put second pair tubes 
from 11:20-11:50. 
Shut. Tu + a. 2:1 c.o. (30 m.) = shut vein urine (lst sample) 
c.c. = m]. 
[11:20—11:50 aorta perfused about 350 c.c. ]. 
Put third pair tubes from 11°55—12-25. 
"fii ES —— PS c.c. (30 10.) = shut vein urine (2nd sample? 
c.c. zz iJ. 
[11:55-12:25 aorta perfused 270 c o.]. 
Nitrogen Strengths. 
O, = 0:0000065 gm. in 1 cc. 
Si = Oo O00008 gu. ++ ** 
S, =a 0'00060 gm. +. .» 
I c.c. perfusing finid = 0000073 grn. in l ce. 


. Thus, providing that the pressure in the post-caval and connected 
veins romains approximately constant, the presence or absence of the 
venous supply to the kidneys makes no difference as regards the nitrogen 
strength of the urine. Nor so far is there any evidence that tho rate of 
excretion of urine is affected. 


Exreriment 2.—Identical with the last save that the r.a.v. were 
ligatured and cut behind in the ** shut vein" part of the experi- 
ment, that the cannula was smaller in bore (58:5 c.c. per minute 
at 24 cms.) and that the aortic bottle was lowered to 25 ems. 
Heart cut out, "'wor.a.v. left open at commoncement of experi- 


ment. 
IL -- IK = 0:35 c.c. (30 m.) [N.E.] Aorta perfused at 
Open [ TIL + ITKR = 1:85 c.c. (90 m.) [1 e.c. = O] ? rate of 2858 c.c. 
J per 30 minutes. 
Shut { IHL -- MIIR = 0:35 0.60. (13 m.) [N.E.] ) Aorta perfused at 
IVL+IVR —2:1c.c. (90 m.) [1 e.c. — 5] > rate of 220 cc. 


) per 30 minutes. 
Chloride Strengths, 
O = 0003570 gm. in 1 c.c. 
S = 0004930 gm. ,. . 
| c.c. porfusion fluid = 0:005845 gm. in I c.c. 


Nitrogen Strengths. 

From what was left of the ** shut" and *'* open ` samples of 
urine I took equal quantities and found that the nitrogen 
strengths were in the ratio of 19 (** open `) to IO (**shut ''). 
I cannot account for this difference. 3 

ExrFERIMENT 3,—Identical with Experiment |, save that the aortic 
bottle was at 25 cms. pressure. 

Open IL -- IR = 1:05 o.c. (30 m.) EN.E.] Aorta perfused at 
IIL-IIR — 1-7 c.c. (60 m.) [1 e.c. —0O,] | rates of 183 c.c. 
| \ & 161 cc. per 

i" !^ — 80 minutes, 
| OIL & IIIR. = 0:7 c.c. (15 m.) EN. E..] 
Shut HIVL+IVR = 2°25 c.c. (60 m.) [1 e.c. = 8] i — of 223 o.c. 


Open | VE t VR = 07 c.c: (15 m.) [N.E. 
aoe {vin vie l24 ee (60 m.) [1 — 04 
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E VIIL + VIER = 0-45 c.c, (15 m.) [N E.] Aorta perfused 
Shut { VIIL € VIIIR = 18 e.c. (60 m.) (H6 6, = si] nt ratosof 139 
oe, 265 
J o.c. (!) per 30 

minutos, 


Excretion still vigorous when experiment stopped. 
Chloride Strengths. 
O, = 0-004318 gm. 
S; = 0004908 gm. 
O; = 0004896 at. 
S, = (005304 gm. 
lo, perfusing fluid = 0005848 gu. 
The Nitrogen Strengths. 
of equal quantities of O}, S}, Oz, S, were in the ratios of 2, 8, 13, 
13, Oz and S, therefore being equal in strength. 


EXPERIMENT 4.—Identical with the last, save that the smaller can- 
nula was used (58:5 c.c. per minute at 24 ems.) and the two r.a.v. 
were shut to commence with. 

| IL-- IK = I1 c.c. (30 m.) (N.E.] Aorta perfused at 

Shut { ILL -ITR. = 1-7 c.c. (60 m.) [1 œc. = $81] ) the ane of 324 c.c. 
5 per 30 minutes. 

IIUL-TIIR = 0-7 c.c. (15 m.) UN.E.] Aorta rfused at 

Open | IVL+IVR=2-4 co. (60 m.) D ee, =O} the tape of 288 

e.c. & 297 c.c. per 





30 minutes. 
| VLC VR = 0-4 c.c. (15 m.) [N.E.] Aorta used at 
— VIL -- VIR. = 1:4 c.c. (60 LA [i c.c. = 8] the fates of 195. 
c.c, & 186 c.c. per 
30 minutes. 
Chloride Strengths. 
S, = 0004794 am. 
O = (005440 gm. 
The Nitrogen Strengths 
of equal quantities: of S, and O were in the ratios of 80 and 73, 
^ and were therefore practically equal, 


EXPERIMENT  5.—Identical with the last save that the larger can- 
nula wns used (74 c.c. per minute at 24 ems.) and that a wide- 
mouthed cannula was tied into the ventricle of the heart. 


IL --IKR = 1°45 z 30 m .E. 





MIL -eIIIKR —08-0€c. (15 m. -E.J ; 
Open | IVL+IVR = 2-45 0.0. (smy c.c. z0)] 
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The Nitrogen Strengths 


of S, and O were in each case 0000313 gm., both being therefore 
exactly equal. 


Exrerniment 6.—Identical with the last save that the heart was 


cut out. 
IL € IK = 0°15 c.c. (25 m.) [N.E ] Aorta perfused at 
Shut { IIL +IIR = 1:0 c.c. (60 m.) [1l e.c. = 8] the rates of 323 
c.c, & 350 c.c. per 
IIL 4 IIIR — egy soi 
: - = f (15 m.) [N.E.] Aorta perf at 
Open | Tv. -IVR = 0'8 c.c. (90 m.) [1 } 


c.c. =O} the rate of 406 c.c. 
Y per 30 minutes. 
VL+VR =? (13 m.) (N.E.] Rates of flow not 
VIL & VIR = 07 e.c. (890 m.) [1 e.c. = 8,] recorded. 
Chloride Strengths. 


I took exactly equal quantities of S,, O and 8, and found that 
their chloride strengths were respectively in the ratios of 671, 
7*1 and 7-5. 


Ono possible defect in all the preceding experiments is the fact that 
while the renal afferent veins are open they are filled with fluid which 
comes from the legs, but when they are closed they become filled with 
fluid solely derived from the arteries, and we know that the former is 
stronger in nitrogen than the latter. But since we have already demons- 
trated in Part I that, provided the flow in the renal afferent veins is not 
excessive, a considerable excess in the nitrogen contents of the fluid in 
no way affects the nitrogen strength of the urine, this ** defect " can be 
but of little or no consequence. 

Another and perhaps more serious defect is that on the closure of the 
two renal afferent veina, all the blood returned from the legs must escape 
via the anterior abdominal vein alone. Since one channel must offer more 
resistance than three channels. this means that less fluid will enter the 
legs by the iliac arteries in a givon time, that the fluid pressure in the 
aorta will thereby be raised and that therefore urino oxcreted under such 
increased pressure will be weaker in nitrogen (and stronger in chloride) 
than that excreted when the two renal afferent veins are open (Appendix 
G, Part III). To obviate any possibility of this defect being of import- 
ance I decided in the remaining experiments now to be described to insert 
—— into both renal afferent veins, cutting both of these behind the 


ExrEnmiMENT 7.—Aortic cannula had an outflow of 74 c.c. per minute 
at 24 cms. pressure, and the two cannulae for the r.a.v. had pra + 
tically equal outflows of 11 c.c. minute at 24 cms. pressure 
Aortic fluid consisted of 0-6?5 saline ie water), 40 c.c. human 
urine being added to each 2,000 c.c., and was perfused at 25 cme. 
pressure; r.a v. fluid was similar save that 61 c.c. human 
49 urine were added. Two r.a.v. bottles at 6 crns. pressure. Heart 
cut out and two r.a.v. cut behind cannulae, The experiment 


Shut 


^ started with the two r.a.v, shut (i.e. the tubing was clamped ). 
how on a 
y ^ | Shur) IG TIR = 2:06.0, (30 m.) [le.c. — SN] jAorta perfused at 
E Shut | TIE. TIR — 250.0. (45 m.) | lec. — Sj] (the rate of 391 c.c. 
| | 30 minutes. 


— — £ IIIL-IIIR —0:4 c.c. (15 m.)[1 6 c.— ON]] Flows were as 40 
Open { IVL IVR — 1266 (19m) [lec =O} 3.1, the aorta por 

















^ 
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Shut, 


VL -VR-— 2° I5 AF a (120 mi. ) [1 Q.UQ = Sa] ) "m perfased nt 
the rates of 375 
$ c.c. & 372 c.c. per 
- 30 minutes, 
Nitrogen 5trengths. 


SN = 0000073 gm. 


Sı 


= 0000073 gm. 


—— 0 000106 gm. 


= N.E. (insufficient after 1 o.o, «ot aside for c hloride). 


S, = 0000073 gm. 


Sj 
o 


Chloride Strengths (determined by Dr, A. P. Sircar). 


= 0005627 gm. 
= 0 0058990 gm. 


Sə = 0006086 gm. 


Quantity of Urine. 


Since while the veins were shut during the first phase of the 


experiment 4°5 c.c. of urine were excreted in 75 minutes, while 
the veins were open during the second phase of the experiment 
1-6 c.c. of urine were excreted in 134 minutes and while the 
veins were shut during the third phase of the experiment 2-15 
c.c. of urine Were oxereted in 120 minutes, it would appear from 
this one experiment that the shut condition of the veins is 
favourable to the production of urine. but this conclusion i« 
not borne out by the results of other experiments. 


EXPERIMENT 5 —Identical with the last experiment save that the 
r.a.v. were open to commence with. Two r.a.v. bottles at 6 ems. 


pressure. 


IL+IR = 02 c.c. (15 m.) [N.E] Flows varied be- 


Opos l IIL 4 TIR = 2:45 c.c. (75 m.) [1 c.c. =O} tween 3'8 to 574 : 


Shut { ITAL + OIR — 0:2 c.c. (15 m.) [N.E.] — perfused 


IVL+IVR = 1:25 o.c. (120 m ) [1 ce = 8] average 
os te of 200 c.c. 


per x 30 minutes, 
Chloride Strengths. 
O = 0005032 zm. ; 
S = 0004964 
= as fi hs: firat two chloride determinations of the last 
the ‘‘open vein’ urine is slightly stronger in 
d oride than the ** shut vein '"" urine, and this is the more 
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Open { IL. +1R = 0:385 o.e. (15 m.) (N.E.] Flows varied be- 
II L -1IEK = 1*4 e.c. (90 m.) [1 oe = O] tween F5 & 46: 
bL: morta perfused 
atan average rate 
| of 366 cc. per 
| 30 minutes, 
Shut f HIL + UIR = 2 drops (15 m.) [N.E.] 
| IVL + IVR = V45 e.c, (150 m.) [lee —8J at an average 


rate of 382 c.c. 
per 30 minutes, 


Aorta perfused 


Chloride Strengths. 
O = 0*005006 gm. 
S = 0005044 gm. 
Quantity of Urine. 


1-75 c.c. was excreted in 105 minutes with the veins open. 
1-45 €.0. as c m 150 +. "1^ s.. ++ shut. 


EXPERIMENT 10.-—This experiment was primarily devised to ascertain 
if, when the r.a.v. are shut, the flow throu the renal arteries 
is thereby increased. ‘The experiment differs from the last in 
that both the iliac arteries were ligatured and the aortic bottle 
lowered to 18 cma, pressure, when the aorta looked normal in 
size. In all other respects the experiment was identical with the 
last and served the same purpose. 

Open | 1+ TR = 0:25 c.c. (15 m.) (N.E.] Renal arteries per- 

Pen | TIL 4- IIR = 2*0 c.c. (60 m.) [1 c.c. = O} fused at the rates 
of 350 e.c. and 
475 c.c. r 30 
minutes; the cor- 
responding rates 
of How of the two 
r.a.v. being 172 
PTE a drop th N.E.] inal dither ne 
| ML = A (15 m.) > onal arteries peor- 
Shut Í rvr/TrVR — o4 cc (60 m.) [1 o.c. — 8]( fused at the rate 
of 44:5 c.c. per 30 
pen. VL «VR — 1 dro N.E.] Renal act 

o Á + — 1d 60 m.) B. arteries - 

P : fused at the cate 

of 45:5 c.c. per 30 

minutes; the cor- 

| | res ng rate of 
au! flow of the two 
ra.v. being 193 














c.c. 
ed the two r.a. v. | 
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Thus (1) the mere closure and emptying of the r.a.v. apparent- 
ly does not affect the rate of flow through the renal 
arteries, which means that the fluid pressure in the 
renal venous meshwork must be normally very low ; 

(=) ^ fluid of higher osmotic pressure in the r.a.v. in- 
creases the rate of flow through the renal arterios 
and the rate of output of urine (and percentage of 
chloride *) — vide Part I.! 


To consider the conclusions which may be drawn from the results of 
the preceding ten experiments. Firat, as regards the relative quantities 
of urine excreted respectively (1) by kidneys with the renal afferent veins 
intact, and (2) by kidneys with the wonous supply cut off, if we add 
together all the quantities of urine excreted under these two conditions 
and the times in which these quantities were excreted, in tho preceding 
nine experiments, we find that, while the two renal afferent veins were 
open, 26:10 c.c. of urine were oxcroted in 854 minutes, and that, while 
the two renal afferent veins were closed, 31:60 c.c. of urine were excreted 
in 1,168 minutes; or, in other words, with a venous supply, the kidneys 
excreted at the rate of 35-60 c.c. in 1,168 minutes, and. with this venous 
supply cut off, at the rate of 31:69 c.c. in tho same time—a difference 
of rate which, considering the amall number of experiments performed, 
and the fact that the venous supply to the kidneys is about three times 
as great as the arterial supply, is negligible. But this comparison of 
the rates of excretion is subject to an important qualification. Woe have 
*een that during the course of each experiment tho rate of excretion 
decreases rapidly whether the veins be open or closed and this being 50, 
it ia essemfíal for just comparison that half the experiments should com- 
mence with the veins open and the other half with the veins closed. In 
the preceding ten experiments only four (Nos. 4-7) weve commenced 
with the veins closed, hence the above comparison must be qualified by 
this consideration—a qualification which makes evident that the rates 
of excretion under the two conditions were even more equal than those 
! have already stated. Thus Miss Cullis’ conclusion (16, p. 259) that 
“cutting out the venous perfusion makes practically no difference in the 
rate of secretion, oven when the diuresis is at its height, and this is 
strongly against the idea that reabsorption plays any part in the secre- 
tory activity of the kidney in sulphate diuresis" is certainly correct 
(though I should omit the ** practically ") and agrees with the conclusion 
| have already foreshado in Part I. 

If on the elimination of the kidney vonous supply, the flow of urine 
remains unaltered, it follows, on the view that quantity of urine is propor- 
tional to blood-flow and not blood-pressure, that the rate of perfusion of 
the arterial fluid also remains Tected and certainly does not increase. 
This further conclusion is borne out by the results of Experimenta 7-10 
(the results of Experiments 1-6 onn ne nepundes upon in this connection 
since the very act of closing the two renal rent veins and compelling the 
whole of the finid to by the —— abdominal be psp tone 

by the results of another experimen | 
This last experiment —— 
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renal afferent vein fluid outside certain limits have considerable effect 
both on the rate of flow of fluid through the intertubular plexus and on 
the output of urine. 

The o ing and closing of the renal afferent veins in the preceding 
ten experiments cannot be said to have any definite. if any, effect on the 
nitrogen strength of the urine excreted. Tn the six experiments in which 
the nitrogen strengths of urine samples were estimated, the "amples were 
of equal strength in three comparisons (Experimenta 1, 3, 5) and in the re- 
maining four comparisons (Experiments 2, 3, 4, 7) the ** shut vein " and 
'" open vein "' urines were alternately the strongor. 

Finally, it is of some importance to compare carefully the chloride (as 
NaCl) strengths of the samples of ** shut vein ” and ** open vein "^ urine 
respectively in the preceding experiments on account of their theoretical 
significance. In making these comparisons however it is necessary, in orde” 
to obtain true comparisons, to recognize the faet that in every experiment 
the urine, at each change from ** open vein” to *'* shut vein” or vice 
voran, ——— tends to gain in chloride strength, and it is necessary 
to allow for this factor. Again, it will be noticed that in Experiments 
1-5, in which, when the renal afferent veins were shut, the whole of the 
fiuid from the legs was compelled to escape by the anterior abdominal 
voin alone (thus raising the fluid pressure in the aorta) instead of as usual 
by way of three veins, the difference of chloride strength between the 
"shut vein '" and the ** open vein " urine samples is much greater than in 
Experiments 7-10, in which, owing to the two renal afferent veins being 
cut behind the cannulas, no such difference of pressure occurred in the 
aorta when the venous supply to the kidneys was cut off, 

Comparing the abiada strengths of Experiments 2 and 3, in which 
the veins were at first open, with t of Experiments 4 and 5, in which 
the veins were at firat shut (8, in both of these last experiments is omit- 
ted because there is no O; to balance it), we see that in Mxputinente 2 and 

the average strength of ** open vein '' urine was 0-004261 gm. 

(three samples) 

and ** *. + I7 shut vein " .. 2 0005077 gm. 
(threo samples) 
and in Experiments 4 and 5 

the average strength of ** shut vein '' urine was 0:004981 zm. 
(two samples) 

T * o ** open vein ™ e? » 0005491 zm. 
(two samples) 


We thus see that it solely depends on whether the experiment i» 
started with veins open or shut as to whether or not the ** shut vein ` 
urine is stronger than the ** open vein" urine or vice versa, It will be 
noticed that in Experiments 2 and 3 the difference of chloride 
str between the strong *''shut vein” urine and the weak ** open 
vein“ urine is certainly greater than the difference between the strong 
" open vein” urine and the weak * shut vein " urine in Experiments 
4 and 5, and this i» due to the fluid factor I bave already 
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| mentioned. In Experiments 2 and 3 the '*shut vein” urine is 
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wn m chloride strength is less marked than in Experiments 2 and 
Similar comparison of chloride strengths in Experiments 7-10 con- 
tirms this explanation. ‘Thus in Experiments 8, 9, lO (veins at first open) 


the average chloride strength of ** open vein " urine was 0:005077 grm. 
(three sam ples) 
and .. .. .. b. p. * shut veln T '* ee 0- 005334 it. 
(three samples) 
and in Experiment 7 
the chloride strength of ** «hut vein '"' urine was 0-005627 gm. 
LES p: =.. N ac oper vem ai "- T 0-005890 gn. 


Theo difference of strength between the ‘‘ open vein "’ and ** shut vein ” 
urines of Experiments 8, 9,10 was 0:000272 gm., and that of Experiment 
7 was 0'000257 gm., these differences therefore being practically equal, 
We therefore conclude from these results that the presence or ab- 
sence of the kidney venous supply makes no difference to the chloride 
strength ot the urine excreted, a conclusion we have already foreshadowed 
irom the toad experiments described in Part II, and which will be fur- 
ther confirmed by the results of experiments on the living frog described 
in Part III. This conclusion however is opposed to that of Bainbridge, 
Collins and Menzies (4, p. 359) who maintain that ** the urine obtained on 
a simultaneous arterial and venous perfusion does not, so far as we could 
determine, differ in amount from that obtained on an arterial perfusion 
alone, & simultaneous arterial and venous perfusion, however, seems to 
be more conducive to the formation of a very dilute! urine than is 
arterial perfusion alone. ''7 It is impossible for me to indicate what I 
consider to be the particular fault in the experiments of these authors 
fand they quote no experiments at all similar to those I have described) 
because, from my standpoint, they (as well as those of their later paper, 5) 
are nearly all vitiated by the idea that the renal afferent veins supply 
the kidney tubules, and I demur entirely to such assumptions that, e.g. 
when the aorta ia perfused with boiled Ringer's solution only the glome- 
ruli are affected and that the tubules can be killed (except at great ven- 
ous pressure) when the renal afferent veins are perfused with 1/10,000 
mercuric chloride. Nor were these experiments conducted with any 
perception of the necessity of maintaining correct relativo flows and 
osmotic pressures in the renal afferent veins and aorta, and on this 
account alone most of the results given are devoid of value from the 


present point of view. 
* 


APPENDIX F. 


Mode of Preparation oj the Frog in the Repetition oj Gurwitsch's 
Experiments, 


(N.B.— The —— description also applies, with modifications, to 
the p ation of frogs for the perfusion experiments per- 
formed by me.) | | | 

The frog (always a male, so avoiding the oviducal veins, oviducts 

and large ovaries) is first deeply anaesthetized with ether, and, when 
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well under, it is stretched out dorsal side upwards in a large dish with a 
cork or wax bottom by means of cords attached anteriorly to one or two 
digits of the arms and posteriorly to one or two of the digits of the hind 
limbs (thus restricting very little the circulation in the limbs). The whole 
of the cerebrum and optic lobes are then quickly removed (the two 
longitudinal cephalic veins lying underneath the fronto-parietals should 
not be eut, since loss of blood from every source must be avoided, low 
blood pressure preventing kidney secretion), thus ensuring permanent un 

consciousness and at the same time leaving intact the respiratory centres. 
It is obviously all-ossesntial that respiration. should continue during the 
whole course of the experiment, and if it has temporarily ceased during 
the above operation I either wait until it is resumed naturally (and in 
the vast majority of cases this oceurs) or stimulate it« resumption by 
means of a small coil. For any experiment to succeed, the arterial blood 
must be bright red and the vessels full. When respiration ix assured, the 
dorsal skin ix then cut medianly at the hind end of the urostyle and 
continued along each side of the body to the base of the arms (avoiding 
the musculo-cutaneous and other large veins); it ia then reflected over 
the head, al the small skin arteries arising medianly above the backbone 
being higatured. Next the urostyle is cut through and raised so that the 
muscular body wall can be cut along each side of the vertebral coluran 
(external to the ribs) and turned down. All the dorso-Iumbar veins 
(varying from two to five in number in this species) and small arteries 
ering from the dorsal side of the aorta (all visible when the vertebral 
column i» raised) are then ligatured and cut on the distal side of the 
ligatures. Next the vertebral column is cat through at about the second 
or third vertebra and removed from here to the urostylo (thus effecting 
the extirpation of the lymph hearts which Cushny (17) considers so 
desirable), with the upper parts of the ilia (beware of «mall branches of 
the iliac arteries) and the portions of muscular body wall at the sides of 
the body. The stump of the vertebral column I tied to both sides of the 
dissecting dish to prevent lateral movements. The kidneys, the two 
ureters (lying above the rectum and converging posteriorly from under 
the two iliac arteries to open into the bladder) and all the large vessel« 
and other viscera are now well exposed. I next remove the large nerves 
oF the sciatic plexus on each side (to expose more completely the ureter, 
iliac artery and the renal afferent vein and to prevent reflex movements 
of the legs) and dissect out (an easy operation with practice) each ureter 
from near its opening into the bladder to its attachment to the kidney. 
pass it, under the iliac artery of that side and allow ite extremity to rest 
inside the edge of a glass collecting tube, supported in a convenient posi- 
tion by a pad of putty. Itis most necessary that the portion of ureter 
thus dissected out should be as long as possible, «o as to allow for contrac- 
tion when filled with urino: it is also necessary for the two ureters in 
each frog to be about the same length and for the opening of each collect- 
ing tube to be at the same level as the point of attachment of the ureter 
to the kidney, otherwise if two ureters were to pour out their excretions 
nt different levels, the question of secretion pressure might have to be 
considered. Thero is no need whatever for a cannula to be inserted into 
the uretor—the urine flows quite freely so long as the ureter is not 
dam: in any way: at the same time it is advieable to watch the ureter 
when secretion has commenced in order to remedy any obstruction which 
may prevent the urine from passing out freely, but ouce the urine has 
passed (asit usually does with ensc) it may bo safely left. This method 
i^ preferable to the insertion of cannulas owing to its —— and, 
proven that the opening of each collecting tube is t well away from 
he reat of the body, there is no danger of fluid other n urine entering 
the tube Next the renal afferent vein on one side is ligatured, and the 
diuretic Be age into some distant part of the body. Further, by means 
of two of awls connected with string stretched across the ventral 
body wall under and anterior to the kidneys, and over the cut ends of 
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the ilia, I prevented reflex movements from causing parts of the body to 
core into contact with the openings of the collecting tubes; I also in- 
sorted an awl at each side of the head to prevent thia from moving 
unduly. Finally, I placed sufficient water in the dish to enable theo ven- 
tral body wall to absorb this. Many frogs operated on as described lived 
for more than twenty-four hours, breathing and heart pulsation continu- 
ing until the end. All my experiments were earefully watched and if 
any imperfection were observed, the experiment was cancelled. I may 
also state that I should have found it impossible or at least much more 
difficult to conduct these operations from the ventral side of the frog, and 
I may add that had certain previous investigators performed their ex- 
periments from the dorsal side instead of from the ventral, there would 
have been no dispute as to whether they had or had not failed to ligature 
all the renal arteries supplying the kidneys, since by the dorsal method 
all are rendered Plainly visible when the aorta is raised and they are put 
on the stretch. x 


APPENDIX G. 


Experiments on the Frog illustrating the Facts that (the Venous Supply 
of the Kidneys being climinated) Increase of Pressure in the Aorta 
(e. Greater Pressure and Greater Rate of flow) yielda Urine weak- 
er in Nitrogen, stronger in Chloride and greater in Quantity, where- 
as Increase of Pressure in the Post-caval Vein (i.e. Greater Pressure 
and Less Rate of Flow) yields Urine also weaker in Nitrogen and 
stronger in Chloride but less in Quantity: ín other words, the 
Quality of the Urine depends on the Pressure, the Quantity on the 
Rate of Flow. 


Increase of Pressure in the Aorta (Exp. Ser. A.I.P.). 


EXPERIMENT 1 (for nitrogen strengths of urine). Perfusion fluid 
consisted of 1 gm.! urea crystals dissolved in 2000 o.c. 0:69. 
saline (tap water), perfused through a large-bore cannula (out- 
flow of 74 c.c. per minute at 24 ems.) tied into the coeliaco- 
mesenteric artery (the two systemics being ligatured). Heart 
eut ont and the two iliac arteries and two r.a.v. ligatured. Per- 
fusion bottle first put at 20 ems. pressure and perfusion started 
at 8-40). 

20 oms. Put Ist pair tubes from 90:15-10:45. 

IL + IR = 15 c.c. (90 m.) = Ist 20 ems. urine. 
[9:15-10:45 renal artery rate of flow —17'3 c.c. per 30 minutes, | 
At 10°46 perfusion bottle raised to 30 cms, 
30 ems. Put 2nd pair tubes from 11-0-11-30, 
IIL + IIR = 1:2 c.c. (30 m.) = Ist 30 ema, urine, 
ul 1:0—11:30 renal artery rate of flow = 50 c.c. per 30 minutes, ] 
t 11:31 perfusion bottle raised to 40 cma. 

40 cms. Put 3rd pair tubes from 11:45-12:18. 

IML + IIUR. = 1:25 o c. (30 m.) = lst 40 ems, urine. 
[11:45-12:15 renal artery rate of flow = 115 c.c. per 30 minutes.) 


It is evident that 30 cms, gave the optimum flow for kidney 
exeretion in this priment. Though the flow at 40 ems. pres- 
sure was more than doubled yet the amount of urine excreted 
remained about the same, and, as will be seen, was decidedly 
weaker in nitrogen. This result would not occur if the exere- 
tion were a mere glomerular filtration. F 








i ts in which stronger solutions than this were used did 


not give such clear results. 
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At 12:17 I lowered the perfusion bottle to 30 erna. 
30 emë. Put 4th pair tubes from, 12-30-130. 
IVL+IVR = 1:7 c.c. (60 m.) = 2nd 30 ems. urino. 
[12:30—1-30 renal artery rate of flow = 89-5 c.c. per 30 minutes, ] 
At 1°31 perfusion bottle lowered to 20 cms. 
20 ems. Put Sth pair tubes from 1:45-2 45. 
VL--VK = 1:05 c.c. (60 m.) — 2nd 20 emis. urine. 
[1:45—2-45 ronal artery rate of flow — 465 c c. per 30 minu tes, ] 
At 2-47 I raised the perfusion bottle again to 49 cms, 
40 oms. Put 6th pair tubes from 3:0-3-30. 
VIL -4- VIR. = 1-35 c.c. (30 m.) = 2nd 40 cms. urine. 
[30-330 renal artery rate of flow = 150 oc. per 30 minutes.) 
Nitrogen Strengths. 
Ist 20 cms. urine — 0000300 gm. 
lst 30 cms. ., = 60000260 gm. 
lst 40 ema. ., = 000213 gm. 


2nd 30 cms. ., = 0000188 gin. 
2nd 20 oms. ,, = 0000220 gm. 
2nd 40 ems. = 0400180 gum 


| c.c. perfusing fluid = 0-000233 gm. 


These results prove clearly (1) that with increase of pressure in 
the aorta (renal arteries) the nitrogen content of the urine diminishes 
(for an example of low pressure giving urine strong in nitrogen, see experi- 
ment mentioned on p. 12 , Part I); (2) that with increase of pressure 
And rate of flow) up to 30 ome. the quantity of urino excreted increases. 

ut that beyond this (optimum) pressure, tho increased flow in the renal 
arteries is unable to produce an increased quantity of urine; (3) that the 
nitrogen strengths and quantities of the 2nd 30 ems. urine and 2nd 20 cms. 
urine show clearly the effoct of the previous 40 ems, pressure—kidney cells, 
like other living tissues, show well the law of habit (Adami) or law of inertia 
(Weigart, 18900) —*' the law that once a cell is stimulated to perform a 
certain act, it continues to perform that act for some time after the 
stimulus has ceased to be inj operation ''—a law which is quite inexplic- 
able on the n@o-Ludwig view of the mode of function of the kidney. 


ExrERIMENT 2 (for nitrogen strengths of urine). Identical with the 
last experiment The results, as will be seen, were similar, the 
only difference being that the maximum 40 cms. pressure had 
more effect in increasing the quantity of urine exereted. 


Quantities and Nitrogen Strengths. 


Ist 20 ems. urine (09 c.c. in 150 m.) = 0-000361 gin. 
lat 30 cms. urine (1:7 c.c. in 60 m.) = 0-000280 gn 
Ist 40 cms. urine (1:2 c.c. in 30 m.) = 0000213 gm. 
2nd 30 ems. urine (1:2 c.c. in 60 m.) = 0-000160 gm. 
2nd 20 cms. urine (0*7 c.c. in 60 m.) — 0-000280 gm. 

| c.c. perfusing fluid = 0000233 grn. 


I performed two other experiments similar to the above, only differing 
n that the fluid escaped via the cut systemics (the heart not being cut 
ut) and using 0-595 saline (tap water), 4 c.c. human urine being added to 

1 2000 c.c. as the perfusion fluid, and obtained the same resulta. 

I will recapitulate one more experimont to illustrate the fact that 
increase of fluid pressure in the renal arteries increases the chloride 
strength of the urine excreted (thus having the opposite effect to that just 
described for nitrogen). 


EXPERIMENT 3 (for chloride etna ipie of urine). Identical with 
Experiment 2 The usion fluid was the same, but I must 
remark that, though 0'69?5 saline, it was probably (owing 
to the *alt being moist when weighed) of lower strength than 
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this, I neglected to ascertain the exact chloride strength of the 
perfusing fluid in this experiment. 


Quantitios and Chlorido Strengths (Mohr method), 
lat 20 coms. urine (1:5 c.c. in 120 m.) = 0005202 gm. in l o.c, 
let 30 oms. urine (1:7 e.c. in 60 m.) = 0005950 gm. ,, TA 
lst 40 ems. urine (1*9 c.c. in 60 m.) = 0000154 gm. ,, ha 


Thus increase of pressure in the arterial fluid increases the chloride 
strength of the urine—a conclusion T have confirmed in many other 
experiments. 
Dr. A.P. Sircar in all enses estimated for me the chloride strengths. 


Increase of pressure in the Post-Caval Vein (Exp. Ser. P.C.I. P.). 


EXPERIMENT | (for nitrogen strengths of urine) Perfusion fluid 
and cannula as in preceding experiments. Wide-mouthed can- 
nula tied into heart, with short length of rubber tubing attached. 
Two iliac arteries and two r a.v. ligatured. Gut, fat- jes and 

nads all retained intact, as in provious experiments, to avoid 
Cabana Aortic perfusion maintained at 30 cms. pressure 
throughout experiment. Heart cannula and tubing lio in the 
same horizontal plane as the heart at the commencement of the 


experiment — 0 em ure. Experiment set going at 8°45. 
fem, f'"15—10:15 IL+IR = 1775 c.c. (60 m,) — ** 0 cm. urine." 
( = renal artery rate of perfusion — 76 c.c. par 30 
minutes. 
* heart cannula rato of outflow — 71 c.c. per 
30 minutes. 


I then raised the end of the heart cannula tubing to 2:5 cma. 
above tho level of the heart, at which height the escaping fluid 
dropped into a measuring tube. 

75 oma., 1030—11:0 IIL IIR = 1:4 c.c. (3) m.) = ** 2-5 ems, urine,” 


T renal artery rate of perfusion = 04 c.c. per 30 
| minutes. 
* heart cannula rate of outflow = 82 c.c. per 30 
minutes, 


At 112 I raised the heart cannula tubing to 5 cms, _ 
70 ems. 11-15-1215 II IL + IIIKR — 10 c.c (60 m.) =“ 5:0 ems, urine." 


Í = renal artery rate of perfusion = 115°5 c.c. per 
30 minutes. 
J heart cannula rate of outflow = 59 c.c. per 30 
minuten, 


At 12:17 I raised the heart cannula tubing to 7:5 cms. 
3:5 cms. §2°30-2-30 IVL * IVR = 1°35 c.c. (120 m.) —** 7:5 cms. 
urine." 
( js renal artery rate of perfusion = 131 c.c. (!) per ) 
30 minutes. 





VL + VR = two small drops (45 m.) N.E. ] 
renal artery rate of perfusion = 167 c.c. per 30 


* heart cannula rate of outflow = 126 c.c. per 30 | 


Oem. 245-23-30 
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3 “7S oms. urino ** — 0-000080 gm. 
l œo. perfusing fluid = 0-000233 gm. 
Thus, though tho raising of the heart cannula pressure from 0 em. to 
2:5 cms. did not lower the rate of flow of fluid through the kidney, this, 
with tho rate of excretion, slightly increasing, yet the 2nd sample of 
(2:5 ema.) urine was weak in nitrogen compared with the first. ubse- 
quent samples of urine exhibit clearly the decrease in nitrogen strength 
and rates of excretion of the urine samples consequent on the raising of 
the uid pressure in the post-caval vein (and kidney capillaries). 


EXPERIMENT 2 (for nitrogen and chloride strengths of urine). Identi- 
cal with the last experiment. Experiment set going at 9:30. 
0 cm. 100-110 IL + IR = 1:45 c.c. (60 m.) — ** Ist 0 cm. urine.” 


Pe renal artery rate of perfusion = 54/5 c.c. per 
30 minutes. 

4 heart cannula rate of outflow = 52 c.c. per 30 
minutes. 


At 11:1 I raised the heart cannula tubing to a height of 5 oms. 
above the level of the heart (at 11:5 both the ligatured r.a.v. are 
well filled out). 

50 cma. 11:20-11 50 IIL + IIR — 1:4 c.c. (30 mn.) —** lst 5-0 ems. urine." 


[ * renal artery rate of perfusion = 71 c.c. per 30 
minutes. 
v» heart cannula rate of outflow —458:5 c.c. per 30 
minutes. J 


At 11:52 I raised the hvart cannula tubing to 7:5 ema, 
75 ems, 12:55-12:35 IIL + IIR = 1:25 e.c. (30 m.) = '* 7-5 ema. 
urine,” 
ys renal artery rato of perfusion — 66 c.c. per 30 
minutes. 
T heart cannulae rate of outflow — nil. 
At 12-30 I lowered the heart cannula tubing to 0 orm. again (when 
a lot of fluid flowed out of the tubing). 

Vem. 12:50-11:35 IVL + IVR = 14 c.c. (45 m.) = ** 2nd 0 cm. 
urine." (IVR contains about 3 times as much 
urine as IVL: UIR contained only a slight 
exceas over ITIL). 


* renal artery rate of perfusion = B6 c.c. (1) per) 
3O minutes. 

T heart cannula rate of outflow = 783 c.c. per | 
30 minutes. 


At 1-39 I raised the heart cannula tubing again to 50 cma. 
5'0cms. 1:60-2:20 VL + VR = 1:35 c.c. (30 m.) — ** 2nd 5O cons. 
urine," (VR contained only a little more urine 
than VL. 























^ e» renal artery rate of perfusion — 79 c.c. per 30 
P minutes. 
r ) s. hoart cannula rate of outflow = 33 c.c. pe] 
e CLE Sb eo MOX - LL 
aS - At 2:21 I lowered the heart cannula tubing again to 0 cm. 
fio i 0 om. 235-35 VIL € VIR = I- c.c. (30 m.)—** 3rd 0 em. urine." 
E LE zd Fagot. deas! IO ETE rem or were on = 90 c.c. per 30) 
I heart cannula rate of outflow = 81 c.c. per 30 
; . minutes. itn 
Nitrogen and Chloride Strengths. 
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‘let 50 cms. urine" = 0000153 gm. Nitrogen, and Chloride in 
the proportion of 20. | 

'* 75 ems. urine” = 0:000126 gm. Nitrogen, and Chloride in the 
proportion of 2:1. 

'** Znd 0 em. urine" —0:-000080 gm. Nitrogen, and Chlocide in 
proparnoa of 2:1. 

`- 2nd 5:0 ems. urine " —0:000180 gm. Nitrogen (Chloride N.E.). 

** 8rd. 0 em. urine "= 0-000100 gm. Nitrogen (Chloride N.E.). 

. Allowing for the unaccountable oliguria of the loft kidney in the 
middle of the experiment and the natural decrease of rate of excretion 
as the experiment proceeds, the eae data show well the connection 
between rate of flow of fluid and amount of urine excreted, the law of 
habit and the other results to which I have already referred. 


EXPERIMENT 3 (for chloride strengths of urine). Identical with the 
last experiment. Experiment set going at 8-55, 


O0 cm. 9-25-10:28 TL + TR= 14 c.c. (60 m.) = ‘* 0 cm. urine.” 


* renal artery rate of perfusion — 35:5 c.c. per 
30 minutes, 
ie heart cannula rate of outflow = 35:5 e.c. per 


30 minutes. 
At 10:20 I raised the heart cannula tubing to a height of 2°5 
cms 


2-5 ems. 1040-1140 IIL -- II R = 1:5 c.c. (00 m. = * 2-5 cms. urine.” 
8 renal artery rate of perfusion = 42-5 c.c. per 30 
minutes. 
dd heart cannula rate of outflow = 35:5 c.c. per | 
30 minutes. | 


At 11741 I raised the heart cannula tubing to 5-0 cma. 
SO ems. 11:55-1:25 IIL + IIR = 1°25 cc. (90 m.) = ** 5:0 cms. 


urine. 

- renal arterv rate of perfusion — 36'3 c.c. per 
30 minutes. 

po heart cannula rate of outflow = 6 c.c. per 30 
minutes (at 11:45 the two r a.v. were both well 
swollen). 


At 1-26 I raised the heart cannula tubing to a height of 7:5 
ema, 
7:5 ems. 140-310 IVL+1VR = I*1 c.c. (90 m.) = ** 7:5 ems. urine." 


T renal artery rate of perfusion — 33:3 c.c. per A] 
minutes. 
ss heart cannula rate of outflow = nil. 


At 3:12 I lowered the heart cannula tubing to O cm, - 
0 om. 3:25—3:55 VL + VR = 2 small dr (30 m.) N.E. 
[ T PEDAL END HE DEDS e.c. per 30 
minu 
[ T heart cannula rate of outflow = 33 c.c. per 30 
minutes. 
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The results of the preceding nino experiments (six recorded and three 
mentioned) prove, a» explained in the text, that quantity of urine is, 
other things sgua, dependent upon the rate of flow of the fluid perfus- 
ing the intertubular plexus,! and that the quality of the urine likewise 
depends upon the pressure whether this comes from the aorta or the 
poat-caval. The reverse current experiments described in Part IV fur- 
ther prove that quantity of urine aleo depends, other things equal, upon 
the volume of the perfusing fluid, since the enormous output of urine 
during the reverse current can only have been due to the. unusual filling 
of the tubule capillaries (unprotected by —— Flow without 
volume is impotent to produce urino (this is the explanation of the fact 
that whenever the arterial pressure falla below a certain point the flow of 
urine faile—the pressure is not auflicient to force a sufficient ** trickle"" 
of fluid through the efferent glomerular vessels ; on the other hand, fluid 
under a very low pressure perfused vin the renal vein, and therefore 
traversing no glomeruli, gives an ample supply of urine) and likewise 
volume without flow is A murs impotent, as is indicated by the experi- 
ments of Exp. Ser. P.C.T.P. On several occasions E tried in the frog the 
experiment of perfusing saline and urea via the aorta at 40 cms. pressure 
and then ligaturing the post-caval, the aorta behind the kidneys and the 
renal afferent veins, but in each case there was so much extravasation 
that it was impossible to prevent flow. and this flow, together with the 
high pressure (and consequent large volume) and urea diuretic, gave a 
good supply of urino very weak in nitrogen. It must be mentioned that 

presence of diuretics like urea in the perfusing fluid can apparently 
compensate for lack of flow to a very large extent, perhaps altogether 
deos e.g. the experiments of Bainbridge and Beddard (3), and other 
authors) 


APPENDIX H. 
Reversal of the Current of Perfusing Fluid through the Kidney. 


Experimental Series |.—Perfustion through the frog's kidney in the 
reverse direction to the normal. 


EXPERIMENT l. [In this experiment I first attempted to obtain a 

"e of urine with 0:695 saline (tap water) only 

in the aorta (at 25 cms. pressure), the tubing of 

the cannulac inserted into the two r.a.v. being 

clamped. The heart was cut out and the two 

ra.v.cut behind the cannulae. The experiment 

* l was sot going at 0:15, the two r.a.v. cannulae 

y LJ 0-095 saline being closed immediately after insertion. Be- 

: | im oria: tween 9:15 and 10-10 less than 0:2 ce. urine had 

| | Lr.a v. closed. been excreted. nithough botween 9:20 and 10-10, 
$4 Pt P TUR 407 c.c. of fluid had perfused through the aorta. ] 
Seal Saline + nitrogen At LO 12 I substituted in the aortic bottle 0-86% 

| LP = in aorta: ra v. saline (tap water), cach 2000 c.c. ——— 

r Ur u^ d. ec. human urine. Pat collecting tubes "m 

rU. . 10 30-11:30 and collected 1 c.c. urine [1 c.c. = DC 

(direct current urine) 

2 Mte aan norta used 695 c.c. (increased flow 

















vE 
å 
B 


— 
j ~ T 
z 
L 


€ - - g , ° 
». 1 à 
+e 
— a~ “KY 2 ae — — hee ri “Aa hs Pi 
' ^ * 
E B . b ? > 


acceleration of the actual flow 
» renal afferent vein (seo p. 18 











188 Journal of the Asiatic Society of Bengal. [N.S., XVIII. 


"30 fluid in [At 11:30 I clamped the aortic bottle tubing and so 

r &.v. renal | closed the arterial supply, and opened tho two 

| arts. closed, ray. cannulae and perfused the fluid, lately in 
the aorta, through the ra v. at first at 6 cm». 
pressure. At 12:0 I raised the raw. bottles to 
12 em», and at 12:30 to I8 cme. Between 11:45 
and 1°45 only one drop of urine obtained. 
[11:45-1:45, l.r.a.v. perfused 747 cc. and the 
r. a.v 764 c.c.] ]. 


Reverse At 145 I opened the aortic cannula and lowered 
current of the aortic bottle to 9 ems. below the level of the 
30 fluid. beart, and ligatured the post-caval vein, so forc- 


ing the r.a.v. fluid to make its exit from the 
kidneys by the renal arteries, ie. reversed the 
current; I also raised the two ra. v. bottles to 24 
oms. (Le. mortic) pressure. The two r.a.v. were 
of course enormously swollen and most of the 
fluid escaped via the iliac arteries and by extra- 
vasation., very little fluid entering the aortic 
bottle. By 1°48 urine secretion had become 
vigorous. Between 1-45 and 2-15,4 c.c. (!)of urine 
had been excreted [1 c.c. = RC (reverse current 
urine} ]. 

[1:45-2-15, 1. r.u.v. perfused 205 c.c.; r. r.a.v. per 
fused 171 c.c. (the flows between 1:0 and 1-30, 
ie. before the r.a.v. fluid was compelled to escape 
via the renal arteries, were 215 c.c. and 210 c.c. 
respectively ) ]. 

DC = 0000193 gm. Nitrogen. 

RC = (400140 gem. oe 

lI œc. 30 fluid = 0-000153 gm. T 


Thus with the direct (normal) current fluid flowing through both 
kidneys at a rate of about 70 cc. per 30 minutes (ie. 1/5 of the total 
aortic flow —soe Appendix B, Part 1) at 25 cms. pressure via tho renal 
arteries, (B c.c. urinc was obtained in 30 minutes, whereas with the 
reverse current flowing at a rate of about 376 c.c. per 30 minutos at 24 
cms. pressure through both kidneys via the two renal afferent veins, 
4 c.c. urine (i.e. 8 times as much) were obtained in the same time (30 
minutes). There is thus shown a fairly close proportionality between 
the quantity of perfusing fluid (rate of flow and volume) in the inter- 
tubular plexus and the quantity of urine produced, but no relationship 
at all between glomerular pressure and urine quantity. Moreover the 
excessively yat ap condition of the veins in this, as in the following 


experiments, certainly did not prevent urine boing secreted. During the 
arterial flow tho glomeruli of course reduced the arterial re consi- 
derably in the intertubular plexus, while in the renal afferent vein flow 
the pressure in the veins was much higher than normal, hence the RC 
urine is weaker in nitrogen than the DC urine (vide Appendix G). 


ExrEeRIMEwT 2. In this experiment I first perfused 0*695 saline (tap 
water) + LU urea through the aorta at 24 cms. 






Ex Jer, ce ipa 10°10 and first tubos 
Arterial put from 1040-12-10. 
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At 12°15 I inserted the same cannula under the 
same conditions into the post-caval vein, when 
the vein of course became enormously swollen 
and the renal arteries, which I cut, becarno stiff 
with the escaping finid. From 12-30-1:0 I put 

Post-caval second pair tubes. 
perfusion. 
ILL + IIR. = 4°65 c.c. (30 m.) [1 e.c. = RC}. 
í 1230-1-0 the post caval vein perfused 1187 c.c. 
({) most of which was doubtless lost by —— 
| vasation through the walls of the post-caval it- 
es and the intertubular capillaries or perhaps | 
vin the nephrostomes which open into the veins. 


DC = 0:000215 gm. Nitrogen. 


RC = 0 000153 gm. pe 

| e.c. perfusing fluid = 0.000153 gm. * 
DC = (0-005406 gm. Chloride as NaCl. 
RC = 0:0060154 gm. "9 »* T 


so, as usual, exceas of pressure weakons the urine in nitrogen and 
strengthens it in chloride (Appendix G). 'The other results are as in the 
preceding experiment, the reversal of flow increasing the quantity of 
urine by about 8:5 times, while the reversed quantity of fluid perfused 
was about 7 times that of the direct quantity cf fluid perfused (probably 
^ little more since I noted at the time of the exporiment that the number 
160 should probably have been lower). 

In a third experiment (Experiment 3), with the aortic bottle at 30 
ems. during arterial perfusion (rate of flow — 61 cc. per 30 minutes) and 
reduced to 15:5 cms. during post-caval perfusion (rate of flow = 167 c.c. 
per 30 minutes) I obtained 3-0 c.c, urine of 0 000066 gm. nitrogen strength 
with arterial perfusion and 2-7 c.c. urine of 0-000106 gm. nitrogen strength 
with post-caval perfusion — the reverse current thus at half the pressure pro- 
ducing nearly the same quantity of much stronger urine. The two samples 
of urine were nearly equal in chloride strength, being 0-005916 gm. chlo- 
ride and 0-006188 gm. chlorido respectively. These results imply that the 
po in the intertubular plexus was less during the post-caval per- 

usion than during the arterial perfusion, much of the fluid during the 
former probably extravasating and therefore not reaching the plexus. 

Two other experiments gave similar results. 

In all five experiments the quantities of urine bore no relation at all 
to the pressures either in tho glomeruli or in the intertubular plexus: on 
the other hand, though no strict proportionality apparently existed, yet 
there was always some relation between tne volume and rate of flow of 
tho perfusing fluid and the quantity of urine 


Experimental Series 2.—Pertusion of the rabbit's kidney via the renal 
vein with 0-75 saline containing 100 c.c. human urine in each 
2000 c.c at 100 ems. (water) pressure. 


Exrrntment l.— Female rabbit. The perfusing fluid in the bottle 
was kept at an almost constant temperature of 

41* C. (not varyi more than 1°) by means of 

. boiling water circulating through a coil of rubber 
tubing placed in*ide the bottle. "The temperature 

of the fluid in the kidney was of course several 

degrees lower than this but exactly how much 

lower was not ascertained. Two tubes led off from 

the neck of the perfusion bottle and were connect- 

ed with two cannulas. During the first part of 

the experiment both cannulae were tied into the 

two renal arteries of the two kidneys, the renal 

vein of each kidney being ligatured and a slit 
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made in each for escape of fluid. Durin the 
second part of tho experiment the left k. ney 
remained as before as a control but in the right 
kidney I removed the cannula from the arte 

(which I cut through) and tied it into the renal 
vein, so reversing the current, Both ureters were 
loosened from the peritoneum and thoir ends (of 
equal length) were inserted into collecting tubes. 
Exporiment set going nt 10 50, both ureters excret- 
ing freely. Put Ist pair tubes from 11:30-12-0. 


Artery 
ríusion IL = 50 c.c. 30 [1 c.c. = DCIL] 

in both IR = 2-6 c.c, (99 m$) (166. = DCIR]J 

kidneys. 
11730-12-0 bottle perfused 110 c.c. = 18:3c c. per 
5 minutes. } 
t 12-0 I inserted the cannula of tho right kidney 
into the renal vein and ligatured and slit the 
artery. At 12:15 I restricted the slit in the 
artery owing to tho flow being excessive, and 
between 12:3) and 1:0 I found that the rate of 
perfusion was 28-3 c.c. per 5 minutes, i.e. one- 
third faster than during the first part of the 
experiment. 

Artery Between 12°39 and 12:58 I had collected 

gen 

n left kidney; from left kidney 4°75 c.c. (28 m.) [1 c.c. = DCIIL] 

venous from the right kidney 31:86,0. (28 m.) [1e e. = RCIIK] 

rfusion : : 
n right Thus the reverse current in the right kidney 
kidney. produced 6'6 times as much! urine as the direct 


current in the left kidney, though in the first 
part of the experiment, the left kidney excreted 
nearly twice as much urine as the right (possibly 
owing to the cannula having a larger orifice). 


DCIL = 0'000546 gm. Nitrogen. 
DCIKE = 0-000373 gm. »* 
DCIIL = 0000693 gu. +. 
RCIIK (1) = 0-000453 gm. — .. 
RCIIR (2)* = («000546 gm. » 





= 
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Thus the left kidney urine im both parts of the 
experiment was stronger in nitrogen than the 
right kidney urine, but the two urine strengths 
were more nearly equal towards the end of the 
experiment. 

EXPERIMENT 2. Male rabbit. The experiment was similar to the 
last, the temperature of the rfusion bottle 
however being maintained at 45°C. Experiment 
set going at 1°40 and put tubes from 2°17-3°30, 


— 
perfusion IL = 79 c.c. (73 m.) [1 c.c. = DCIL 
E noU. IR = r3 cc. (73m.) [l e.c. = DOIR] 

"um 2:15-3:16 bottle perfused 135 c.c. = 11-2 co. per 

5 minutes. 
TUN t +30 I reversed the current in the right kidney. 
ry 

perfusion 3°55-4'10, 35 c.c. perfused = 11:6 c.c. per 5 minutes ; 
in loft 4:15—4:45, 73 c.c. perfused = 12-1 c.c. per 5 minutes, | 
kidney ; * | a0 the rate of perfusion in the second part of the 
venous experiment was about the samo as in the first part. j 
DE Between 4:17 and 4°45 I had collected 
kidney. 


froin the left kidney 1 5 c.c. (28 m ) [4 cc. = DOIL | 
from the right kidney 8.5 c'c. (28 m.) [1 c.c. = RCIIK] 


Thus the reverse current in the right kidney pro- 
duced in the second part of the experiment 5:6 
times as much urine as the direct current in the 
loft kidnoy, though in the first part of the experi- 
ment the left kidney excreted over 6 times as 
much urine ns the right kidney. 

DCIL = 0000186 gm. Nitrogen. 

DCIR = 0000320 gm. 9» 

DCIIL = 0:000226 gm. 2» 

RCIIK = 0000186 gm. m 

le.c perfusing fluid = 0000213 gm. os 

"Thus the reverse current urine is not much weaker 

than the direct current urine. 


I performed two othor experiments similar to the above and with 
similar resulte. In one of them the urines of both kidneys with arterial 
'rfusion were exactly equal in strength (0:000320 gm.) and nearly equal 
quantity (DCIL = 3:75 c.c.: DCIR = 3:9 c.c.) but DCIIL was as usual 
stronger (0-000653 gm.) than RCIIK (0:000560 gm.) and both these latter 
were much stronger than the perfusing fluid (0-000386 gm.). In the other 
periment I, at the end of the experiment, filled the perfusion bottle 





with dissolved indigo-carmine and thus injected both kidneys with dye. 


vein- kidney became dyed deop blue and excreted blue 


perfused left kidney and its urine took 
usion 


| tery- 
much longer to become dyed blue—probably owing to the slower perf , 
T MiXoaya and made the following 








US . Left artery-perfused kidney. All glomerular capillaries contain dye 


but no trace of d in capsules. L | 
ag? PY 1 betweon inner ana ten capaule — * Dra 
zm | bere and there in intertubular ca and in 





— 
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areas the nuclei of the convoluted tubule cells 
were stained blue and numerous blue granules in 
the cella but in most areas I could detect no dye 

Right vein-porfused kidney Little or no dye to bo seen in the 
glomerular capillaries but in a few places the 
capillary epithelium was stained blue, also the 
nuclei of the outer capsule wall. No trace of dye 
in capsule cavities, Dye here and there in inter- 
tubular capillaries and in tubule lumina. In 
many areas the nuclei of the convoluted tubule 
cells were stained blue and the colls contained 
granules. 


I give these facts for what they are worth, The most significant 
of them are that dyo is nevor to be found in the capsule cavitios, where, 
of all places, according to the glomerular filtration theory, it should be 
found, and that the areas in which the convoluted tubule colle were 


stained blue are much greater in the vein-perfused than in the artery 
perfused kidnev. 
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!!. Concerning a Bon Image. 


By JOHAN VAN MANEN. 


_ It is not generally known that members of the Bon-frater- 
nity may be met in casilv accessible places like Darjeeling, 
Ghoom and various localities in the Darjeeling District. As a 
rule these representatives of what is commonly called the 
original religion of Tibet, are men of little learning who can 
furnish but scant intelligent information about their own 
beliefs, history and literature. Those of whom I heard, in 
Ghoom and its neighbourhood, were eking out a precarious 
existence by the performance of magical ceremonies, mostly 
amongst the lower classes Yet I am told that really learned 
Bon-pos exist in Tibet, that there are monasteries of consider- 
able size, and that there is an appreciable printed literature 
current—not to mention manuscripts— which continues to be 
published and sold in the Bon-po religious centres. Data 
furnished on this point by Rockhill and Grenard endorse such 
statements. What we know of the religion itself is so confus- 
ing and incomplete that we must admit that the system is 
practically as yet à completely sealed book to us. The litera- 
ture on the subject up till about 1897 has been very completely 
summarised by B. Laufer in his introduction to his Klu 
hbum bsdus pahi snying po (Memoirs of the Finno-Ugrian 
Society, XI, Helsingfors, 1895). From the appearance of that 
work onwards the most important publications on Bon matter- 
have been the following :— 

1. Laufer's work itself. 

2. By the same Author: Ein 5Sühngedicht der Bonpo. 
Memoirs of the Imp. Ac. of Sciences, Vienna, XLVI, 1900. 

3. The same: Uber ein Tibetisches Geschichtswerk der 
rompo; T‘oung-Pao, Second series, Vol. II. No. 1, Leyden, 
1901. 

4. Sarat Chandra Das, The Tibetan Text of thertG val Rab 
n Kyi Jung-nas, of which No. 3 is a review and discus- 
sion. 

Concerning this last publication it is a curious detail that 
my copy bears the imprint '* Caleutta. Bengal Secretariat Book 
Depot, 1915," whereas Laufer, in 1901, refers to it in the 
following terms: '' Vor einiger Zeit übersandte mir der Indi- 
sche Pandit Sarat Chandra Das den in der Presse von Darjeeling 
hergestellten, 61 Octavseiten umfassenden Abzug eines tibeti- 


schen Werkes, das den Titel führt: rgyal rabs bon gyi hbyung 
gnas.”  Laufer's book and the copy sold by the Calcutta depot 
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scem identical: the bibliographical puzzle involved is imma- 
terial for our present purpose. 

_ 5. We may expect that Hastings’ Cyclopedia of Religion 
will soon bring some further valuable matter on this subject, 
but the references to it will find a place under the heading 
Tibet, and the volume containing T is not yet out.! 

6. It may be noted that in Rockhill's edition of Sarat 
Chandra Das' Journey to Lhasa and Central Tibet, new edition, 
London, 1904, though it gives on pp. 271-276 some interesting 
details about the Bon-pos, the editor states on p. 284 in a foot- 
note that he has there left out “several pages of text on the 
ethies, etc., of the Bonbo, but they are so technical that I 
have been obliged to omit them." The original edition of 
— Das’ record is very difficult to obtain or even to con- 
sult. 

7. Lastly, mention may be made of L. de Milloué, Bod-Youl 
ou Tibet, Paris, 1906, Annales du Musée Guimet, Bibl d' Étu- 
des, Vol. 12, Ch. VI, Religion, pp. 153-162, which contains a 
summary, mainly based on the data of Sarat Chandra Das, 
without furnishing essentially new information. 

So much as to the literature. ‘Three descriptions of Bon 
deities have been published to my knowledge. The first 
again by Sarat Chandra Das, in the J.A.S.B., Vol. 50, Part I, 
No. Ill. The second in J.B-T.S., Vol I, passim, 1893. It is 
not expressly stated whether Sarat Chandra Das is ulso the 
author of this contribution, but that seems likely. It is richly 
illustrated, presumably, as to the great majority of the gods 
represented, from pictorial representations, not images. Yet 
the data furnished by both pictures and description are con- 
fusing and vague, giving little definite information. The third 
contribution to the subject, first in point of time, is by Hodg- 
son, who gives the pictures of the “‘ chief deities” of the Bon- 
pos in the J.R.A.S. for 1861, Vol. 18, p. 396. This volume has 
not been within my reach as it is lacking in the Imperial Lib- 
rary set and the copy of the Asiatic Society was out on loan 
every time I asked for it. The reference is taken form Schlag- 
intweit's article Über die Bon-pa Sekte in Tibet, in the pro- 
ceedings of the R Bavarian Ac. of Sciences, Philos.- Philol. 


Section, 1866.* Hodgson's illustrations were also based on 
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pictures, not on sculptures or other plastic representations. 
re pictures in the J.B.7'.S. are exceedingly crude and undistinc- 
ive. 

| That the Bon-pos possess, however, a rich variety of idols 
in plastic form is evident from the information quoted by 
Schlagintweit (op. cit., reprint, p. 9) from the Annales [de la 
propagation de la foi], Vol. 37. 

He writes: “The missionarics found in the monastery 
they visited, and which had been denuded of its ` Götter- 
schmuckes,' a great number of plastic representations, whilst 
the walls were covered with frescoes." 

Desgodins (Le Thibet, 2e ed., Paris, 1885, p. 202) laments : 
"The learned Pon bo say indeed that their Kuntu-zang-po 
(Supreme Spirit) is immaterial, absolutely perfect, and thev 
concede him even a certain eternity during which he created 
all beings. If they only stopped there, one could, by means 
of a certain amount of explanation, arrive at some understand- 
ing; but then they give their immaterial god a wooden or 
eq body, in which they make him reside whom they wor- 
ship.” 

It is then evident that Bon-po idols must exist, but in the 
literature I have accessible I have found no authentic descrip- 
tion or evea mention of any such idol. An exception, per- 
haps, is Hackin's L'art Tibétain, collection de M. J. Bacot, 
Paris, 1911, where thc last three numbers 2316-318 are 
described as * Divinité Bon-po' and * Image Bon-po.' No. 316 is 
of ‘bois peint sculpté, cavalier vêtu à la chinoise'; No. 317 
* bois grossièrement sculpté'; No. 318a central garuda, surround- 
ed by animal-headed other garudas, ‘très grossièrement 
traités, with an image of Gshen-rab-mi-bo in the upper part. 
As Bacot's collection numbers over 300 items and only three 
Bon-po images form part of it, one Chinese in treatment, and 
the two others of rough workmanship, the inference is that 
truly Tibetan Bon-po images of good workmanship must be 
very rare. 

Grenard, in his Tibet (English translation, London, 1904). 
which has a valuable paragraph on the Bon religion in chapter 
IX (Religion), states, on p. 325: ''Thev profess a profound 
veneration for an idol called 
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wood dressed in bits of stuff." (Is this Sarat Chandra Das’ 
Pehar ? ) 

From all the above it will be understood that I felt con- 
siderable satisfaction when some time ago a Bon idol was 
oflered to me for sale bv its owner, a local Bon * lama" in 
Ghoom. All the more so as the image was of excellent work- 
manship and decidedly better than many of the modern 
Nepalese brasses which are so profusely in evidence in the 
Darjeeling Bazar shops. As the original owner is himself a 
Bon-po there is a prima facie probability that the image may 
be authentic and I now give its description together with re- 
productions of it, giving a front and a back view. I also add 
some collateral matter connected with Bon problems. What 
I submit here is the result of extensive inquiries amongst all 


the Tibetans 1 consulted as likely to be able to throw light on 
the matter. 


The name of the god was given as TINET, gsang ba, 


which seems to mean The Secret One, or, perhaps, the Mystery 
God, the god of mysticism, though the word in the ordinary 
language has only the meanings ' secret,’ or ‘ mysticism asan 
substantive and ‘to secrete’ as a verb. As we shall see it 


seems a Bon equivalent or counterpart of qNoasy, gsang- 
bdag, an epithet of Phyag-rdor, ayes, or Vajrapani. 


The image is made of brass, exactly 6 inches high, and 5} 
inches in width at its widest point, from crown to crown of the 
two prostrate figures bearing the god. The workmanship is 
good, though not extremely delicate, and the lines are pure 

ith fairly refined details. 
— Lorum of the image is closed by a sheet of copper on 


which a double or crossed dorje, EUER, is engraved. 


ably the hollow foot contains some auspicious material, 
xix — in Tibetan images. When shaking the image, poma- 
thing rattles inside, perhaps some grains of rice. At the pens 
a small square piece is let in, slightly under half an inch 
square. This has in all probability served to allow of the inser- 
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right hand he holds a dorje, with the left one he holds a garuda. 
The body is naked, as shown by navel and breast-nipples, save 
for a kind of loincloth on which an ornamental pattern is 
worked. A kind of girdle, difficult to explain, encircles the 
body well above the abdomen and the hips, or rather, is shown 
only in front; on the back it is not visible. I believe that it 
cannot be the rim of a coat of armour which would be an 
analogy with that of the Leam-sring or Beg-tshe of Lamaism. 
but it may be an iconographical remnant of this prototype. 
See Grünwedel's remarks about the hem or rim of garments 
indicated on female statues, Buddhistische Kunst in Indien, 
p. 37. The body is encircled by a huge snake as a garland, 
but I cannot make out with absolute certainty whether the 
maker intended to represent two snakes or one, as it is pos- 
sible to think that the coils are mixed up with a necklace with 
elaborate breast-pendant. If there are two snakes, one inter- 
twines tail and head on the back of the neck and the other on 
the left shoulder. Iam, however, inclined to think that there 
is only one snake and that the second coil is rather a double 
strand belonging to the necklace with large bows on the shoul- 
ders. One of my consultants suggests, furthermore, that what 
I take to be bows of the necklace are in reality the heads of 
two other snakes. In that case the necklace itself would prob- 
ably also be a snake, and then there would be three snakes 
in all. If that were so then the maker would not have conti- 
nued his details clearly on the back of the image and this in- 
completeness of detail would be on a par with the absence of 
the continuation of the girdle, mentioned above, on the back. 
This would lead us to the very interesting conclusion that we 
would have to be careful in distinguishing between the icono- 
graphical canon and the actual execution of the artist. Four 
smaller snakes function as ankle rings and wrist bracelets. 
Round the biceps of each arm there is an ornamental armlet, 
and, as already mentioned, a necklace with an elaborate pend- 
ant hangs round the neck. The two ends of a scarf wound 
around the hair tuft flow down on either side of the body. 
The head wears a high coil or knot of hair. In this connection 
the remarks by Grenard and Rockhill ( Diary) may be remem- 
bered as to the length of the hair worn by Bon-po lamas. The 
Nying-ma-pas also wear their hair long when becoming hermits, 


RESE, and Percival Landon mentions in his Lhasa (p. 123 


of the one-volume edition, p. 227 of Vol. I in the two-volume 
edition) that long hair is the mark of the immured Nven-dé- 
kyi-buk hermits, (According to oral information this is the 


J name of a monastery, A095 HS 7, the happy caves of 
| upper Nyang.) 


$ 
S 








200 Journal of the Asiatic Society of Bengal. [N.S., XVIII, 


On the head there is a diadem bearing five skulls, topped 
by ornaments, probably representing jewels. The ears have 
long earrings. 

The image is in its natural metal but the hair of both the 
god and the garuda are painted red. 

Though the god is of the fierce type his expression is 
fairly natural and not as hideous as in most Lamaistic * fierce’ 


gods. Fle has a third eve, the so-called fierce eye, agi 


RAT or hon. E. in addition to the definitions given by 


Grünwedel, Mythologie des Buddhismus, Leipzic, 1900, p. 
100, I am told that the wearing of a skull diadem is also a 
characteristic indication of the fierce form, as is also the 
stretching out of the arms and the spreading of the legs. 

The two figures lying underfoot deserve special attention. 
They are not corpses as in some Lamaist chos-skyong images, 
nor does it seem that they are really being trampled on. They 
are not represented as passive, but rather ns actively bearing, 
upholding, supporting the god on their own bodies. Each of 
the two figures holds up a heel of the god with one hand, whilst 
the other hand seems to indicate a mudrá. I do not feel ex- 
pert in the identification of mudras; readers may verify the 
question bw looking into it for themselves. Subject to correc- 
tion it seems to me that the left hand figure, which has the 
arm flat alongside the length of the body, with the four 
fingers stretched out and the thumb crossed over the open 


flat palm of the hand, exhibits the dharmadinamudra, EX 


Say; the finger position of religious gifts, the bestowal 


of religion. The figure to the right holds up the arm ata 
right angle at the elbow, and joins the thumb and the middle 
finger, slightly bending the remaining fingers so that the band 


is not perfectly flat. This seems the abhaya mudra, AEN 
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those in several images of Tari in my possession. I am told 
that often the temple gods of modern Hinduism also exhibit 
these two particular mudrüs 

The two figures are naked, save for a loincloth. They 
may wear earrings, but this cannot be said with certainty for 
it may be that the lengthening of the ears is meant as in the 
flesh itself. The hair is done up in a top knot, is otherwise 
short without tresses, and shows no ornament. This top knot 
may, however, represent the ushnisha. Both figures seem to 
; represent males, and the total absence in either of them of 
female-breast indication has its value in connection with 
what follows. Finally, both figures stretch out one leg with a 
slight bend upwards (not flat) and eross the other leg over it, 
showing that they are represented as alive. "The attitude of 
the two bearing figures is far more one of adoration, worship 
and self-humiliation than one of subjection or defeat. It 
seems less as if the god tramples them down than that they 
support him with their bodies out of their own free will. One 
of my consultants describes their attitude as one of venera- 


tion, PAIN ETYEN | 
The whole type of the image is, however, unmistakably 
that of the Lamaistic chos-skyong or Dharmapiüla, and a Lamaist 


whom I asked whom he thought the image represented answered 
at once Phyag-rdor, Vajrapáni, and then, as a second guess, 


z Hayagriva, Rta-mgrin, Eu As remarked before Vajra- 


Pini is also called H|SUSARBE, gsang-bdag, the Lord of Mvs- 


ticism or Secrets, the Secret Lord. 

Getty, in The Gods of Northern Buddhism, p. 134, states 
under Beg-tshe, belonging to the Dharmapala class :— 

" Little is known of the ferocious warrior-god, Beg-tshe, 
who seems to be confounded by the Northern Buddhists with 
Hayagriva, whom some of the sects also call ‘ Protector of 

r Horses’.” 

. According to Getty, p. 50, Vajrapāni has several Dharma- 
pala forma such as Vajrapáni-Acürya and Acala-Vajrapáni, as 
well as a Garuda form. 

" As to the name QNET, gsang-ba, I have not been able 


to trace any authentic and satisfactory quon illustrating 
; it. Yet Sarat Chandra Das, J.B.T.S., Vol. I, Pt. I, appendix, 

ss. p, 2, mentions ' the mystic called Sangspo, whom Gshen- 
|.  — gab worshipped and through whom he acquired the three kinds 
. of occult powers of Bon mysticism’, and in idid., Pt. II. ap- 
ndix II, p. 13, he refers to a god *dPal mgon gsang va lag- 
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chen, who may or may not be the same. In the Reval rabs 
bon gyi hbyung gnas, the name seems not to occur Ina 
little manuscript Bon treatise in my possession, called 


ANS AS Ae aay, (Taken) from the be- 


ginning of the precious garland of murder," the name is men- 
tioned several times without any further explanation, but in 


the form of FNS TAAN EY, gsang-ba hdus-pa, the united, 
collective, concentrated, Secret One. Another name occur- 


ring in the same book, AILE al sku-gsum khro-rgyal, 


Three-body-anger-king, Angry-Trinity king, is said to be a 
synonym for the same god, S. C. D. mentions, in his diction- 


ary, a Drag-gsum STINA, “the three fierce ones (the Bon 


trinity).” 

For the interpretation of the image I was first told the 
popular version based on the antagonism between the Bon- 
chos and Lamaism, namely that the two prostrate figures 
represent the Buddha being trampled underfoot by Gshen-rab, 
with the explanation that the latter has conquered the former 
and that the image symbolises the contempt of the Bon-pos 
for the Buddha and Buddhism. I objected against this that 
there is only one Buddha but there are two figures in the 
image and that therefore another explanation must be sought. 
In this connection we may recall Schlagintweit’s description 
(loc. cit., p. 9) of the god Tam-lha-me-ber (with a reference to 
the Annales, Vol. 37, p. 415): *' His feet trample down human 
beings, often only two in number, and then Shákyamuni and 
Padmasambhava.” 

Later on I had an occasion to discuss the image with my 
friend the Lama Padmacandra who made several interesting 
observations concerning it. He, too, holds that the two pro- 
strate figures represent the Buddha and Padmasambhava. In 
support of this opinion he quotes a significant shloka from 


the Bon rituals, the invitation or citation of the god, zm 
ABA. spyan-hdren, which runs as follows :— 

aage gTa A A JEAN | 

RABI TAST gA gr ING n 





a Thubpa, 


'* From the seat formed by the prostrate Padmasambhava. — 
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" We beseech the Bon god Flaming-Fierce- Power to come 
ere. 


(Sara, snol-ba, here rather stretched out, lying down, 
than locked together. | 

According to Padmacandra Fierce-Power, or Strong-Fierce, 
is a name for Tamdin, EU, or Hayagriva, and he calls 
our image a Bon-po Tamdin. Hayagriva is said to stand on 
BTA, Vishnu, and JR3. Ishvara or Mahüdeva. I 
append here the following observations all furnished by Padma- 


candra. 
The Bon religion possesses all the gods of the Vajravána, 


= E'Sarzr, Padmasambhava's ** religion,” as Moreover, 
Padmasambhava's reform or mission was in the nature of a 
compromise between Buddhist and indigenous, Zu, practices. 
He left three forms of worship untouched :— 
RIAN AS STS AIT IBIAS AC | 
“Padma did not subdue three Bon practices." These 
orum are :— 
1l. B qaa, devapüjá, worship of deitics, with refer- 


ence to the gods. 
2. TNE RTA, siddhikarana, producing success or for- 
tune, witli reference to human beings, ourselves 
5 with reference to the demons. For 


the meaning of mdos see the detailed article s.w. in S. C. D's 

dictionary. A good picture of an exceptionally large mdos is 
to be found in Customs of the World (London, Hutchinson & 
Co.), Vol. I, p. 569. The mdos is a kind of artificial spider's 
web, made et coloured threads, and may be often found near 


| Ribes habitations, together with — torma cakes. 


: Palo lit ess repite Lape ju-thig which, 
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ges’, protection (by amulets), need further investigation. 


There are three forms of Bon worship, Qa SS AAS | 
They are :— 

le maX, white, 

2. amu. black, 

3. EUG, mixed, grey (lit. variegated, piebald, manv- 
coloured) 

l. ABASIC’, unsuppressed. 
JARN SS ABAATNG,, completely suppressed. 
BAAP NE, half suppressed. 


The white and grey varieties are still practised but of the 
black variety only books are to be found, and the practice is 
forbidden and made penal. 

The preservation of the above three practices is summar- 
ised in the saying :— 


BING HANS AG TJAN STAFIN | 
" Except the three practices connected with the gods and 
success, all (others) have been suppressed (been put a stop to).”” 
[S] f in the above saying, is ** concerning," but not the 


e 


substantive SAU, ** circumambulation '' or * turning round "', 


which includes also the turning of the prayer wheel.] 
Another saying, embodying a command of King Tisrongde 


tsan, ey aa CS, alludes to this :— 
JA Sas Waa ga Ww gy Sc | 


"Let no Bon-po come to (the monastery of) Samye; let 
them leave (expel them from) the — 


rac’, imperative of ama = NCAT Qus 
It was mentioned above that the 
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Padmasambhava'a Tantrism. I suppose that this statement 
has to be interpreted in the sense that the compromise effected 
by Padmasambhava has resulted in mutual concessions and 
adaptations which make it difficult to sav where, in present 
practice, the purely native and the Buddhistic foreign elements 


begin and end. So it is said that in the Jy SN" there are 


nine progressive vehicles, gmrzrEzrzr - and that also in 
the Old Sect, that of the bo pb Ra ul are nine succes- 
sive vehicles : Bago araara ar Raar | 
Each ceremony or cho-ga, sy, is divided, in both 
religions, into three parts. 
1. Sua, beginning, prologue 
2. SENA, substance, essence, body. 
3. Es ža, winding up, final, epilogue. 
These three divisions are sub-divided under nine heads : 
1. sir. refuge. 
2. Saas, blessing, consecration. 
YFAG, invitation, citation. 
ASS A puja, worship. 
5. ASS <r, praise, invocation. 
6. qaqa, japa, repetition, recitation. 
ag 7. AGA, confession. 
L. s. FINIA or RSA, meditation. 
| E i 9. gA, mangalam, benediction. 
l These nine together constitute one complete ritual or 
= ceremony, SAPS’ | l 


|. The similarity in terminolgy, doctrines and practices of 
pe -i "s Fn religions d explained as follows. The history of reli- 
AE 
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zion in Tibet knows of two periods of religious persecution 


and eclipse, the SN AB INAS ST and the AGRA 


AIG SN The obscuration period of the (Buddhist) religion ; 


was under the reign of Langdarma, EIE AAURE and the Bon- 
» 


eclipse was under that of HERREN, Tisrongdetsan. 


In olden times the kings of Tibet had two ministers (or 
perhaps this was especially so for Tisrongdetsan and some 
others), namely a profane minister with nationalistic leanings 
in religion, a “bad” one, and a (Buddhist) religious one, or 


"good" one. The bad minister is called Q SNAM, the devil- 
minister, and T'isrongdetsan's devil-minister was called aac’ 
Ras The good minister is called the SAS, and the 
name given for Tisrongdetsan’s religious minister is £] 2d- 


gay This is another than the qeira, Gung-ri 
Gung-btsan, whom S. C. D. in his dictionary mentions as the 
son and successor of Tisrongdetsan. 


During Padmasambhava's first efforts at converting the 
Tibetans Tisrongdetsan’s sympathies hovered at first between 
the old Bon religion and the new Buddhist doctrine. He at 
first tried to encourage both and to let them flourish side by 
side. When, however, Padmasambhava and the “more than 
a hundred pandits " with him, witnessed the bloody sacrifices 
of the Bon priests, they threatened to return to India and to 
cease their endeavours at converting the country if these 
sacrifices were not stopped. Padmasambhava made it clear 
to the king that the practice of both religions together in the 
same countrv was incompatible with the ethics of Buddhism, 
and he put the choice before him either to have “ one king and 
one religion " in Tibet, or to let him, Padmasambhava, with 
his followers, retire. Contests in magie power between the 
rival parties were an element in the settlement of the question. 


and finally the king gave in to Padmasambhava and emb 
Buddhism whilst suppressing the Bon-pos 
second period of re 
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or forcibly converted, or did not manage to hide their views and 
practices. They went chiefly to the outskirts of the country ; 


and Amdo (Kham), Byang, BIET Kongpo, mcr, Sikkhim 


and Bhutan are mentioned as the places where they mostly 
settled. This is given as the reason why the Bon religion 
flourishes most on the frontiers of Tibet. It is significant that 
a similar reason is attributed to the establish ment of a seat of 
learning in Kham, especially Derge, as to Buddhist traditions. 
The erudition of Derge is ascribed to the emigration of the 
Buddhists under Langdarma's persecution, and it is said that 
these early fugitives took with them not only valuable tradi- 
tions Wm learning and doctrine, but priceless books and images 
as well. 

Very valuable details concerning the second episode, the 
conversion of Tisrongdetsan and the banishment of the Bon- 


pos are to be found in chapters 66-68 of the IMA JENI 
AJE, or in fall tepayaemymcnieya SCUmjSSU NER 
ISAAA A | 


In connection with the question of bloody sacrifices, al- 
luded to above, it is worth while to record an interesting 


tradition, that the name Gshen rab, TAJAT, of the Founder 


of the Bon religion, should mean ‘‘the great butcher," the 
executioner par excellence. 

There were, nevertheless, several Tibetans with strong Bon 
sympathies who remained undetected and who masked their 
beliefs. They hid the nature of their writings, it is said, by 
the introduction of Buddhist terminology, and especially 


£z Vaya Qc Rs, a contemporary of Vairocana, Padma- 


sambhava, and Tisrongdetsan, introduced many Buddhist 
terms into Bon writings to save them from annihilation. On 
the other hand, Vairocana, out of a spirit of diplomacy and 
compromise. introduced Bon terms into his own writings, both 
originals and translations, with a view of making them more 
readily acceptable to the people of the old belief. He seems 
to have succeeded in attracting the Bon-pos in this manner to 
a considerable extent, but the result of both methods has been 
the exceedinglv hybrid nature of the terminology and practices 
of the present Nyingmapa and Bon literatures and cults. The 


Lishihi gurkhang, Aa OE, mentions a few equations 
between Bon and * modern " terminology 
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Nowadays Lamnists consider Gautama as the head of the 
RIENT sautrintikas, whilst Padmasambhava is looked upon 
* 
as the hend of the TNE IN ar, tantrikas. 


The Bon believers or ** Bonists”’ are called Bon-po, Ja T 
The Bon religion is called Bon chos. AS SS The Bon way, 
s — — I. — 
manner or custom is . "- * : . 
e cust« s called the SE ZI AEST Jar or Bon 


lugs, AAAS | 

Now to come back to our image, from the above it would 
seem very likely that the two prostrate figures, indeed, re- 
present the Buddha and Padmasambha«va. Upon further 
enquiry I obtained, however, the following statement from the 
old owner of the image, which I! print in its original form. 


ANG TSS AS | Jaqay AT SST ergereragar 
Scr 5 3^] BE IVAW aS TRS | AESA AN) AI NS 
VAT TTS SBN AS | IST NSSR] PF 
Fajri] aga Naara yy a 
aana E aa A aa RT QS Soy 
aUEeras] RANA A Aara ENE] x5 
SA Ela T OqEnIAPEPER | 

" He who is called the Secret One, after having taken form 
as the Fierce Teacher Gshen-rab, is also called the Rta-mgrin— 
Phyag-rdor—Garuda Trinity. Those who are trampled under 
his feet are the male and female Black Devils. These two 
male and female Black Devils, after having said: “ We are the 
teacher Gshen-rab," destroyed Gshen-rab’s doctrine. Then, 
after having transformed himself instantaneously into the 


fearful Trinity, he trampled these two Devils under foot. 
These Devils are also called the Black Salvation Rutas 


(Ru-tra)."’ 
[Lexicographical note. SAVES is a ABA Ey, 
bsdud tshig, abbreviation, ellipse, for 5554 | rays | 
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IREK | AINA", the three, or trinity of, Hayagriva, Vajrapāni 


and Garuda. ! 


That the Garuda plays an important part in the Bon 
teaching is well known, and the kinship of our image with 
Hayagriva and Vajrapáni is already sufficiently proved by the 
ineident quoted before, of the identification of the Bon god 
with the two Lamaistic divinities by a Lamaist friend. There 
is, however, no unmistakable indication that one of the minor 
figures is intended to represent a female body. Also, artist- 
ically, their conception is altogether normally human not 
demoniacal or mythological at all. Iconographically it is 
ditlicult to believe that they either represent the Buddha and 
Padmasambhava, or even a pair of devils. They are so en- 
tirely free from attributes and so naturally modelled that they 
seem rather symbols of ordinary mankind and nothing more. 
Whilst it would be possible to represent the Buddha by one of 
the figures, the peculiar iconographic type of Padmasambhava 
‘is so characteristic that we can scarcely expect to meet a Tibe- 
tan figure that should represent him without any of the 
characteristics associated with this type. One detail must be 
noted, however, because it may prove to furnish a clue to the 
solution of the problem. The figure to the right has a little 
circle engraved between the eyebrows, or rather above the nose 
on the forehead, It is a perfect little circle and does not look 
like a third eye, oblong. The other figure lacks it. One of 
my informants says that this is the Grnaé or apünga, called in 


Tibetan ES Sy, which sends out the marvellous ray of light 


called RES ARS SS” See J.'s dictionary under this word. 


The Tibetan belief is that this is not a circle of hairs, but one 
single hair curled into a spiral. This mark, my informant 
holds, indicates that the figure showing it is indeed meant for 
the Buddha. Padmasambhava would be naturally without 
it. If the circle represents an ordinary tilaka, fe9*, then 
no inference can be drawn from it as to the sex of the wearer, 
as both men and women wear tilakas. 


Who the Rutas are (55; elsewhere written SS M has 


also to be determined. An obvious guess might suggest the 

| Indian Rudra (Grünwedel, Mythologie, p. 180). Sarat Chandra 

h Das also lets the Rudras play an important part in the Bon 
^ hierarchy of superhumans. The important place they occupy 
Ui. xy un La naist tantrism may be learned from Sir John Woodroffe's 
‘Shakti aud Shakta, or Avalon's Tantrik Texts, Vol. VII, the 


C Sbrichakresembhars. Padmacandra says that XUE/cur 
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— C. A — 
ayer = N44 = rikshasa. We leave this question open for 


the moment. Cf. Getty (op. cif.), p. 65, on this matter, and 
also S. C. D., Dict., under the various combinations of drag-po, 


"IA 


We have now considered the subject from all sides and 
have to sum up. Our conclusion is: 


that the Bon character of our image is well established, 
that the name given to the god, ANAT, is authentic, 


that his prototype is the Lamaistic chos skyong, dharma- 
pala, more especially Vajrapüni, 

that he is allied to Rta-mgrin and also connected with the 
Garuda, 

but that the character of the two figures which support 
him needs further determination. 

None of the explanations of these figures given above 
quite tally with their expression as sculptured. Nevertheless, 
the BRon-po owner's indications cannot be summarily rejected 
because the legend told by him might, if elaborated and cor- 
rected, after all prove to contain a satisfactory solution of the 
apparent difficulty. Whilst wishing to reserve the Black 
Salvation Devils as potential helps for obtaining our answer, 
we are not inclined to reject altogether the theory that the 
two enigmatic figures may yet be found to represent the two 
great teachers of Tibetan Buddhism, but we are at the same 
time far from sure that such an identification is beyond doubt, 

To the above conclusion, however negative it already is, 
a reservation must be attached. We called the Lamaistic 
dharmapáala the prototype of our image. This view is only 
held with reference to this particular personality or his class, as 
shown by hisattributes. A wider and deeper question is raised 
by the query whether in general the ''fierce" forms of the 
Lamaistic pantheon are original, that is to say, have naturally 
arisen out of elements inherent in Indian Buddhism, or whether 
they have arisen under Tibetan influences, that is, whether 
thev are the legacy of Bon traditions left to the conquering 
faith. In other words, is the “fierce '" element in Lamaism 
essentially Tibetan, or perhaps even generally Mongolian? To 
answer that question we feel not at all competent, but the 
enquiry suggested by it seems of great interest. It would 
surely be worth while to know where we have to look for for 
the origins of the skulls, blood, skeletons, intoxicating drink, 
daggers, flames and other ' angry "’ para hernalia of Lamaism, 
and incidentally of much, especially is Bengal, connected with 
the wider subjects of Tantrism, Kali worship and the like. To 





me it seems that in Lamaism we find a fusion of two distinct 
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though apparently similar elements, namely Hindu Shivaism 
and Mongolian Bonism, which for want of a better word 
may be provisionally called Shamanistic. 

In conclusion, having had to sav a deal about Vajra- 
pini, we may incidentally remark that the Raja of Sikkhim is 
held to be his incarnation, though Amun , Primer of 
Standard Tibetan, p. 85, states that it is‘ the Abbot of Trashi- 
lunpo' who is his incarnation. 


And now, may god Gsang-ba be lenient to us and forgive 
the sinner who wrote this. 
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12. Pearl Formation in the Indian Pear! Oyster 


| By James HORNELL. 


In the following brief note, I do not propose to traverse 
.the past history of the theories and researches upon this 

subject; the conclusions to which I have come after twenty 
years’ work on this and related problems are sufficiently 
definite and, I believe, conclusive, in the light of the most 
recent results obtained by others, to stand bv themselves a« 
strictly conformable to the actual facts. 

Pearls in the widest sense may be defined as more or less 
rounded masses of shell substance made up of concentric 
layers laid down around a nucleas. The shell substance may 
be of any one of the four layers normally present in such 
shells as the pearl oyster or two or more of these may alternate 
in the layers. Some pearls consist wholly of periostracum : 
these are brown and on account of the lack of lime in their com- 
position, they frequently crack as they yield up moisture. In 
one example of a periostracal pearl in my possession, half the 
sphere is coated with nacre ; Bod the process been extended 
and continued, a complete coating of nacre would have been 
deposited, converting a valueless pearl into one of consider- 
able price, but of specific gravity less than normal.  Perios- 
tracal pearls are formed invariably in or close to the edge of 
the mantle, where are situated the cells normally engaged in 
the secretion of periostracum. WNacreous pearls characterize 
the pearl oyster, but in molluscs where the inmost layer is 
porcellanous any pearls produced are themseives porcellanous : 

n examples of these are the well-known pink pearls obtained 
from the West Indian conch, Strombus gigas, the rare and 
beautifully watered pearls produced by the chank (T'urbinella 
pirum) in our own waters, and also the lustreless white pearls 
sometimes found in the edible oyster. Hypostracal pearls are, 

in my experience, the most numerous of all in the local pearl 
oyster, but they are usually minute and even microscopic. 
"They were called calcospherules in the Ceylon Pearl Reports. 

They occur when present in and around the insertion ends of 

L the pallial and adductor muscles, often in great abundance ; 
E: . * nests’ of 20 to 50 are not rare when properly sought for. 






















| Many of these become the V gehe n of nacreous seed- 
T cs |J pearls, of course e nuclei of the —— 
NN - .— 55 i Not infrequently contiguous pearls o 
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the production of quaint pearl ornaments. One such compound 
mass I have seen worked into the form of a mulberry fruit, 
mounted with a spray of golden leaves. Other artists have 
utilized such masses in the production of grotesque figutes 
when from time to time jewellery of this design is fashionable. 

True gem-pearls are those composed of lustrous nacre and 
of symmetric shape, round or pear-shaped preferably. These 
are produced normally in the mantle in the region between 
the pallial line and the limit to which the deposit of nacre extends 
marginally—from half to three-quarters of an inch inwards 
from the free edge of the shell. Such pearls seldom occur in 
the visceral mass area of the mantle or within the muscles. 
As will be seen later, these gem-pearls have frequently some 
forcign intrusive body as the nucleus. wherens the less valuabie 
pearls found in and around the muscle insertions have some 
particle produced by the oyster itself, as the centre of deposi- 
tion. 

In all cases an envelope of secreting tissue—the pearl 
sac— surrounds the developing pearl. Inthe case of gem-pearls 
this arises usually as an invagination of the external epithelial 
layer, for the intrusive foreign body is generally found in the 
first instance between the inner surface of the shell and the 
secretory surface of the mantle. The latter being delicate 
vields readily to the pressure of the intrusive body which then 
comes to lie in a pit within the mantle substance. At first 
this pit is wide-mouthed, but as the foreign object sinks 
deeper in, the mouth of the pit narrows to a neck, and even- 
tually may close ; the next stage is for the cyst containing the 
intrusive body to separate from its connection with the epithi- 
lium and to assume a saccate shape conformable with that of 
the enclosed body. For this reason, Prof. Herdman and I 
named pearls of this origin * cyst pearls" in contradistinction to 
the small and usually irregularly shaped ‘ muscle pearls’ 
formed within the muscles. This classification has the merit 
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tode worm (Jameson and Boutan), and in certain fresh-water 
mussels in one locality this is replaced by a little commensal 
mite (Küchenmeister). In the case of the Ceylon and Indian 
pearl oyster, Prof. Herdman and the author found it in nian y 
cases to consist of the dead body of a larval Cestode. To this 
we gave the name Telrarhynchus unionifactor, and we correl- 
lated it with an advanced larval Tetrarhynchid of typical 
form found commonly encysted in the walls of the oysters 
intestine, At a later date we discovered that the adult of the 
latter worm is found in the sexually mature condition in the 
intestine of an oyster-eating ray, Jthinoptera javanica. At 
one time we intercalated an intermediate host, one of the file- 





Fis. 1.—Three cestode larvae extracted from cysts found im the 
tissues of the pearloyster (Gulf of Mannar). <A. is the youngest stage 
found: B. is an elongated form (older) occasionally found, while C , seen 
under higher magnification and slightly com pressed, shows the beginnings 
of a vascular system and also a terminal excretory pore. Note in all the 
minutely spinous nature of the collar and the multitude of tiny calcare- 
ous granules donsely filling tho body region. 
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where three larvae, freed from their cysts and in diflerent stages 
of growth, are seen in optical section. The digestive gland is 
another favourite location for these cysts, opalescent white 
spheres conspicuous in the dark green of the gland. In figure 
2 (A. and B.) are drawn two nuclei which I obtained by decal- 
cification of small orient pearls; there can be no question as to 
theiridentity with the spherical larvae found alive in the tissues. 
Neither Prof. Herdman nor I ever claimed that all cyst pearls 
have such nuclei; we recognized that other foreign bodies, 





Fic, 2.—A. and B. are two nuclei obtained from Ceylon Orient pearls 
by decalcification. In each a portion of the inmost conchyolin layers is 
shown. In A.some of the minute calcareous granules seen in figure | aro 
observable, while B. shows the collar and proboscis (face view) of this 
larva very distinctly. C. is the enlarged a ce of the ] that 
yielded nucleus B; note its resemblance in form to the ou of the 
spherical larva shown in D. (cf Fig. 1.A). 


notably grains of sand, occasionally function as the intrusive 
irritating factor and become pearl nuclei. We have also even 
found a small nematode worm, coiled upon itself, forming 
the nucleus. So far we went, over 16 —— Subsequent 
investigation shows me that a further qu cation is neces- 
sary whereby cyst pearls may be divided into two sections, 
the one comprising pearls induced by the irritation of fo 

bodies and the other those with nuclei of periostracal 
substance derived from the oyster's own tissues, "The 
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class comprises according to mv investigations, the majority of 
the larger cyst pearls, the latter of the smallerones of this des- 
cription, which, as I bave indicated above, constitute by far 
the larger proportion of cyst pearls. This conclusion to our 
local researches disposes satisfactorily of certain objections 
levelled at the cestode theory and places the latter in its 
proper perspective; we see that cestode larvae though less 
frequently the cause of pearl formation than was at first believed, 
are nevertheless the most important factor in the production of the 
larger and finer of Orient pearls and therefore of supreme im- 
portance from the economic and commercial viewpoint. Let 
us now see how pearl formation proceeds (a) in cyst pearls 
formed around intrusive foreign bodies; (b) in those with a 
—— of periostracum as nucleus, and lastly (c) in muscle 
pearls. 

Some of my earliest experiments made in Galle in 1902, 
have direct and fundamental! bearing on this problem. "These 
were in respect of the power of the oyster to repair injuries to 
the shell. They resulted in demonstrating that epithelial cells 
are capable, at least over the nacre-secreting area, of an altera- 
tion in the character of their secretive power upon emergency. 
Thus I found that if à fragment of shell in the centre of the 
valve were removed, exposing the mantle which previously 
had been engaged in secreting nacre, the first repair substance 
formed was not nacre, but a yellow parchment-like material 
apparently identical with periostracum. Only after a stiff 
layer of this was formed, was there a resumption of nacre 
secretion. Now in all the pearls I have examined and notably 
in button pearls formed after the old Chinese method, and 
within recent vears refined and extensively employed on a com- 
mercial scale by the Japanese, I have found that the nucleus, 
whether it be a cestode larva, a grain of sand or a spherule of 
mother-of-pearl (as in the Japanese culture pearls), is not over- 
laid directly by a nacreous laver, but has interposed 
between its surface and the eventual layers of nacre, a distinct 
and well marked deposit of stiff yellow membrane identical 
with repair periostracum, which indeed it is. It is evident 
that the intrusion of any body into the ectoderm inust affect 
it in a similar manner to that caused by a direct injury, such 
as & fracture of the adjacent shell would do ; hence the im- 
pulse of the cells around the intrusive body is to pour out the 

esa: eoretion —— to meet such an eventuality. The 

Y ost layer of suc earl is invariablv of periostracum. 

b Only after the effects of the shock have passed and normal 

* | A eonditions are restored, does the nacre secretion begin to be 

|. again deposited. What seems to me to be the explanation is 

| that the membrane repair substance is really the conchyolin 

J basis of nacre with the lime salts withheld. fn other words, 

after a shock, the epithelial cells intermit the secretion of 
$ brie | 
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lime salts, but continue the secretion of conchyolin thus 
giving a periostracal appearance to what would normally be a 
nacreous layer (conchyolin + carbonate of lime). 

Another deduction which I have made from the investiga- 
tion, is that only dead or dying parasites excite an irritation 
of the character necessary to induce pearl formation. A livin 
parasite does not irritate the tissues in the same way ; ind 
it merely induces the formation of a tough connective tissue 
sheath or cyst enveloping it wherein it lies quiescent and 
harmless, giving no further irritation. But in the case of a 
parasitic larva that arrives in the epithelium in à dying con- 
dition, exhausted or perhaps smothered in the secreted fluid 
poured out by the epithelial cells, a different situation is found. 
Instead of being within a layer of connective tissue, it lies in a 
depression of the epithelial layer of cells and these act different- 
ly from connective tissue cells— with a correspondingly diver- 
gent result. 

In regard to the second and more numerous class of cyst 
pearls usually however much smaller in size than those of the 
first class, decalcification shows no definite nucleus other than 
a tiny amorphous scrap of brownish refractive substance, simi- 
lar apparently to periostracum.  Kubbel of Marburg has in- 
vestigated the origin of pearls with a similar form of nucleus 
obtained from freshwater mussels. He showed that granules 
of the same appearance not infrequently appear in the secret- 
ing epithelial layer of the mantle. These at times appear to 
cause an irritation that induces the adjacent cells forthwith 
to begin the deposit of nacre upon these refractive bodies; 
later bv radial division and multiplication these cells form a 
minute pearl-sac around each nuclear body, which continues 
the deposit of concentric layers of nacre and thereby produces 
a pearl. The same sequence of events occurs in the Indian 
pearl oyster eventuating as above stated in the production of 
the majority of cyst pearls found in the mantle. "The irrita- 
tion produced is so slight that no shock is experienced and 
therefore no periostracal repair substance is deposited prior to 
the first nacreous layer. : 

The third class, muscle pearls, remain for consideration. 
From their place of origin being invariably close to the inser- 
tion of muscles attached to the shell and from the columnar 
nature of their pseudo-nucleus, we may infer that their initial 
origin is due to the dislodgment of a tiny particle of hypostra- 
cum from the insertion surface of the shell, caused by some 
exceptional strain set up, such as an excessive and sudden con- 
traction of the muscle involved. A particle set loose in this 
manner causes irritation in the same way that an intrusive 
i foreign body or an unwanted particle of periostracum does and — 
Yn with similar effects : a minute pearl sac is formed, enveloping —— —  — 
the particle, which however in this case begins by secreting — 
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columnar hypostracum instead of periostracal membrane or of 
nacre. This is consistent with its natural function. In the 
nests of these pearls in a very early stage which I have often 
examined, the columnar structure is extremely clearly shown; 
in optical section each pearl is seen as an oval body made up 
of lines radiating from an almost imperceptible nucleus of the 
same refractive index. "The pearl sacs of adjacent pearls are 
very prone to coalesce both in this early stage, the calcosphe- 
rule stage as Prof. Herdman and I named it originally and 
at a later date when of larger size. In this way irregular 
pearls are formed, Usually only one concentric layer of hypos- 
tracum is laid down, but more may, rarely, be deposited. As 
a rule the next layers laid down are composed of nacre, and in 
this way the pearl finally assumes the normal appearance of a 
pearl, at least of oneof inferior quality. O wing to the crowding 
together of these pearls as happens normally, mutual pressure 
adversely affects their shape. Frequently they are found 
partially coalesced, as twin pearls; more usuallv they are 
irregular and mishapen in varying degree. They constitute 
the bulk of the seed pearls put upon the market. 

Very vigorously grown adult oysters, particularly those of 
exceptional size, are prone to form nests of these muscle 
pearls. This is exactly what we would expect reasoning from 
the facts stated above. In oysters of this deseription, the 
strength of the muscle fibres is exceptionally great and as a 
consequence dislodgment of tiny particles of the hypostracal 
layer to which they are attached and disturbance of the cells 
secreting this substance are more frequent than in smaller and 
weaker oysters, where muscular force is distinctly weaker. 
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Proceedings of the Annual Meeting, 1922. 


FEBRUARY. 1922. 


Mss The Annual Meeting of the Asiatic Society of Bengal was 
c held on Wednesday, the 2nd February, 1922, at 9-15 r.«. 
4. " 
. The HoN'nrLk Jusrice Sig. AsvTOsH MOOKERJEE, Kr., 
* C.S.I., D.L., D.Sc., F.R.S.E., F.A.S.B., President, in the chair. 
" The following members were present :— 


Babu Chotilal Jaina, Babu Hem Chandra Kay Choudhury. 
Khan Saheb Moulvi Abdul Wali, Babu Ramesh Chandra 
Majumdar, Mr. H. Bruce Hannah, Rev. E. Francotte, Rev. Fr. 
H. Hosten, S.J., Mr. M. J. Seth, Babu S. N. Bal, Dr. P. Brühl, 
Major R. Knowles, Khan Bahadur Said Abdul Latif. Babu 
Satish Chandra Kar, Dr. Upendra Nath Brahmachari Babu 
P. N. Banerjee, Babu Rama Prosad Mookerjee, Mr. K. N. 
Dikshit, Mr S. K. Belvalkar, Babu S. K. Mitra, Babu Nirmal 

Chandra Chatterjee, Babu Pramatha Nath Banerjee, Mr. Johan 
x van Manen, Mr. H. W. B. Moreno, Dr. W. A. K. Christie. 
Major T. C. Boyd, Col. T. W. W. Megaw, Dr. Napier. 


The President ordered the distribution of the voting 
papers for the election of Officers and Members of Council for 
1922, and appointed Mr. K. C. Majumdar, Mr. Ray Choudhury 
and Dr. L. n Fermor to be scrutineers. 


= The President announced that the Elliott Prize for Scien- 
tific Research for the vear 1921, would not be awarded as 
no Essays had been received in competition. 


The Annual Report was then presented. 


' 
" 
- 
is p 

2 

A 
-p s 

K 





—— 





ANNUAL REPORT FOR 1921. 
* in The Council of the Asiatic Society of Bengal has the 
— A— honour to submit the following report on the state of the 
. Society's affairs during the year ending 31st December, 1921. 


Ea Member List. 


Fe . 
"The number of Ordinary Members at the close of 1921 
s 359 as inst 368 at the close of 1920. The number of 
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Ordinary Members elected during 1921 was 27, of whom 5 
have not yet paid their entrance fees; the name of one mem- 
ber was transferred from the Ordinary Member list to the list 
of Hon. Fellows. The number of Ordinary Members thus 
added to the list is therefore 21. On the other hand 14 with- 
drew, 6 died, 6 were struck off under Rule 38, and 4 were 
struck off under Rule 40. 

The number of Ordinary Members in the past six years 
were as follows :— 
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The following members died during the course of the 
year :— 

Mr. Jagendra Nath Das-Gupta, B.A., Barrister-at-Law ; 
Babu Pratapa Chandra Ghosh, B.A.; Lala Roormall Goenka ; 
Shaikh Laiq Ahmad Ansari; Dr. Suresh Prasad Sarvadhikari ; 
and Lieut.-Col. C. T. Peters, M.D., I.M.S. (retired). 

There was one death among the Hon. Fellows, viz. :— 
Professor E. B. Tylor, D.C.L., LL.D., F.R.S. During the year 
we have elected Dr. F. W. Thomas of the India Office an Hon. 
Fellow. The number of such is now 28. ` 

The number of Special Honorary Centenary Members 
remained unchanged, viz. 2. There was only one Associate  - 
Member elected, viz. Prof. Shahay Ram Bose. The number 
now stands at 12. 


| | At the annual meeting held on the 2nd February, 1921, - 
fuv j Lieut.-Col. F. Wall, C.M.G.. T.M.S., U. ` | Jh PT EE 
|. — — M.D,MA, Ph.D., and B. L. Chaudhuri 
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cutta, the following additions to the regulations regarding 
the election of Fellows were accepted by the Council of the 
Society — 

(1) That in Rule 2 A, the following words be added at the 
end of the first sentence :— 

“One at least of whom shall certify that he is personally 
acquainted with the scientific or literary work of the can- 
didates he proposes and is in a position from his own knowledge 
to express an opinion on its value." 

(2) That the following be added as Rule 2 B:— 


“ Any candidate who canvasses for support in his candida- 
ture shall be disqualified for election." 

The name of one Fellow viz :— Dr. M. W. Travers, F.R.S.. 
has been removed from the list of Fellows in accordance with 
Rule 40, being more than 3 years absent from India, and he has 
ceased to be a Fellow under the Society's Rule 2 A. 

The list of Fellows, now stands at 40. 


Office Bearers. 


In February, 1921, Dr. S. W. Kemp reported that he 
would be absent from Calcutta for about six weeks and Dr. 
Baini Prashad officiated during the period as Biological Secretary 
of the Society. In March, 1921, Prof D. R. Bhandarkar left 
Calcutta, and Mr. Rama Prasad Chanda acted for him as the 
Joint Philological Secretary, and continued to perform his own 
duties as Anthropological Secretary. Major R. Knowles 
left India for eight months and Dr. U. N. Brahmachari acted for 
him. Mr. O. Martin continued as the Honorary Treasurer 
throughout the year until the 24th November. Mr. Harley 
agreed to carry on the work until a successor was appointed. 
Mr. W. W. K. Page has consented to stand for election as 
Honorary Treasurer at the nextannual election. Mr. A H. Harley 
continued. as Honorary General Secretary throughout the year 
with the exception of one month when Dr. W. A. K. Christie 
took charge of the work. 

There have been no changes among the officers of the 
Society since the last annual election. 


Office. 


Mr. J. H. Elliott continued as Assistant Secretary during 
the year and gave prompt attention to the duties of his post. 

Pandit Mathuranath Majumdar, Resident Pandit in charge 
of the Government MSS., was granted leave for three months on 
full pay from Ist April to 30th June, 1921, on the ground of 
ill-health. In November, 1921, he made another application 
for leave for another six months on the ground of ill-health, but 
Council refused further leave until he had checked the Govern- 
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ment MSS. collection under the supervision of the Joint 
Philological Secretary. 

Maulavi Hafiz Nazir Ahmad, First Travelling Maulavi 
attached to the Arabic and Persian Search Department, has 
been granted an extension of leave for another three months in 
continuation of the vear's leave granted to him from 14th 
December, 1920, and Maulavi Shah Moinuddin Ahmed is still 
acting for him. Maulavi Asaduzzman Khan was granted leave 
from November, 1920 to February 21st on full pay. He returned 
to duty from February 22nd to February 28th, but was 
again granted leave from March 10th to April 25th on half 
pav, and from April 26th to September 30th without pay. 
He made another application for leave for three months from 
October to December, and three months' leave has been granted 
to him on half pay. He has not yet returned to duty. For the 
Department of Search for Arabic and Persian MSS. the Council 
has apointed Maulavi Nuruddin Ahmad and Maulavi Abdul Hadi 
Zahoorul Huq on probation forsix months. Certain leave rules 
affecting the Society's staff and recommended for trial for a year 
by the Council were placed before the Monthly General Meeting 
in December 1921, and passed. 


Society's Premises and Property. 


The Council has received the following reply from the 
Government of India as regards the clear title to the Society's 
land :— 
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permission to send in exchange to the Lucknow Provincial 
Museum certain duplicate specimens from the ethnological 
collections belonging to the Society in the Indian Museum. 

During the year there has been no change in the Society's 
Trusteeship, the Hon. Justice Sir Asutosh Mukhopadhyaya, 
Kt., CS L, DSc., FR.A.S, F.R.S.E., F.A.S. R., continuing to 
be a member of the Board of Trustees on behalf of the Society 
under the Indian Museum Act X of 1910, 


Indian Science Congress. 


The Eighth Annual Meeting of the Indian Science Congress 
was held in Caleutta from January 31st till February 5th, 
1921, under the presidency of His Excellency the Rt. Honour- 
able the Earl of Ronaldshay, G.C.I.E., Governor of Bengal. 
The abstracts of the scientific papers communicated to the 
Congress are in the press ancl copies will be sent to the 
members when published. 

It was arranged that the Ninth Annual Meeting of the 
Indian Science Congress should be held in the Medical College, 
Madras, on January 30th, 31st February lst, 2nd, 3rd, 4th, 
1922. His Excellency the Rt. Honourable Baron Willingdon 
of Ratton, G.C S.I, G.C.1.E., G.B.E., Governor of Madras, 
consented to be Patron, and €. S. Middlemiss, Esq, CLE. 
M.A., F.A.S.B.,, F.R.S., was appointed President, and J. L. 
Simonsen, Esq.. Ph.D., F.L.C. F.A.S.B., and C. V. Raman. 
Esq., M.A., Ph.D., Honorary General Secretaries, and Capt. 
C. Newcomb, M.D., A.I.C., 1.M.S., Chemical Examiner, Mad- 
ras, and Khan Sahib Md. Azizullah Sahib Bahadur, B.A., 
M.B.. C M.. Chemical Examiner's Office, Madras, Local Secre- 
taries, and the Honourable Sir Lionel Davidson, K.C.S.L, 
I.C.S., Chairman of the Local Committee. | 


- Meetings. 


The Society’s General Meetings have been held regularly 
every month with the exception of the month of November 
when those present did not constitute a quorum. No meeting 
was held during the recess month of October. 


Deputations. 


| | The Society received a communication from the Joint 

* Secretaries, Second Oriental Conference, intimating that the 

— Conference will be held in Calcutta from Saturday, 28th Janu- 

— — ary 1922 to Tuesday 31st January, and inviting the Society to 

send delegates and representatives to the Conference. "The 

Counci appoin oa all the officers and members of Council as 
ts representatives. | 
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Agencies. 


In succession to Mr. Bernard Quaritch, the Council has 
re-appointed Messrs. Luzac & Co. as the Society's London 
Agents. The latter were asked to take over from Mr. Quaritch 
the entire stock of the Society's publications including the 
Bibliotheca Indica. They have now taken them over and sent 
n list of them to the Society. Several consignments of books 
have been sent to them during the year. During 1920 a large 
consignment of six boxes containing the Bibliotheca Indica 
publications asked for by Mr. Paul Geuthner, the newly ap- 
pointed Society's Agent in France, was sent. 

With reference to Messrs. Otto Harrassowitz regarding 
his re-appointment as the Society's Continental Agent, the 
Council has re-appointed him on condition that his two out- 
standing accounts amounting to Ks. 1,825-8-10 are settled. 
The Society is in correspondence with the Controller, Local 
Clearing Office (Enemy Debts Department), Simla, for the 
recovery of the amount. 

On an application from Mr. ^4. C. Coomaraswamy on the 
subject of establishing an Agency in the United States, and 
proposing that the firm ‘‘ Orientalia," Oriental Booksellers, 22, 
East 60th Street, New York. the Council agreed to offer the 
firm the Agency for one year for the present, on condition that 
the firm furnish the Society with a reference to a business 
firm in America. The manager of the ''Orientalia " was 
written to but no reply has yet been received. 


Barclay Memorial Medal. 


On the recommendation of the Barclay Memorial Medal 
Special Committee, the Council awarded the medal for 1921 to 
Lieut.-Col. Sir Leonard Rogers, F.R.S., C.LE., F. R.C.S., M.D., 
B.Sc.. F.R.C.P.. I.M.S. (retired). 


Elliott Prize for Scientific Research. 


The subject selected for the Elliott Prize for Scientific 
Research for the year 1921, was Geology and Biology (including 
Pathology and Physiology) and the notification appeared in the 
Calcutta Gazette, dated 26th January, 2nd and “th February, 
1921. Only one essay, entitled ‘‘ Possibilities of Mushroom- 
industry in India by cultivations” together with a printed 
abstract of another article, ** Artificial Culture of spore of Panæ- 
olus cyanescens (Agaricacem)," by Prof. S. R. Bose, was received. 
As these papers had not been published, the Trustees decided 
that they were unable to accept them in competition for the 
Elliott for 1921 in accordance with the rules, and the 


articles were returned to the author. 
There 


being no other essays received, no award was 
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made, and no prize for 1921 will therefore be presented at the 
annual meeting of the Society in February 1922. 

The subject selected for the Elliott Prize for the year 
1922 is Mathematics. This notification will be published in the 
Calcutta Gazette in January 1922. 


Finance. 


The Appendix contains the usual statements showing the 
accounts for the vear 1921. Statement No. 19 shows the 
Balance Sheet of the Society and of the different funds admin- 
istered through it. 

The credit balance at the close of the year is Rs. 2,14,171- 
U-4, against Rs. 2,04,902-6-5. Of this amount Ks. 1,71,600 be- 
longs to the Permanent Reserve, the working balance, exclu- 
sive of funds administered for Government, being Rs. 42,571 
ns against Rs. 33,902 at the end of 1920, 

The Society has received the usual grants of Rs. 20,800 


and Rs. 5,000 from the Government of Bengal and India re- 
spectively :— 


From Government of Bengal— Rs. Vide Statement 
Anthropological Fund * 2.000 No. 1 
Bureau of Information ats 1,200 = 5 
Oriental Publication Fund No. 1 9.000 A 9 

Do. No. 2 3,000 is 10 
Sanskrit MSS. Fund for catalogu- 
ing and preservation of MSS... 5,600 7 il 
TOTAL ,. 20,800 
From Government of India— Rs. Vide Statement 


Arabic and Persian MSS. Fund.. 5,000 No. 


Statement No. 13 contains an account of the Society's 
investments in Government Securities which are held in de- 
posit by the Imperial Bank of India. We hold 3}% Govern- 
ment Promissory Notes of the face value of Rs. 2,74,200. 
They cost Rs. 2,73,206-3-10, the average purchase price being 
Rs. 96-1-6. The market price at the time of writing this 
report is nominally Rs. 59-4. We also hold 4% Government 
Terminable Loan of 1915-16 of Rs. 10,100 purchased at par. 
In addition we have 34%, Government Promissory Notes of the 
face value of Rs. 500, belonging to the Barclay Memorial Fund. 

Statements Nos. 14 and 15 show how the current Bank 
balance is temporarily invested in War Bond and Treasury 
Bills. 

Statement No. 16 gives an account of the amount due to 
and from the Society by way of subscriptions, publications 


and contingent char 


In statement No. 17 is shown the sum reserved, with 
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interest thereon, kept in deposit with the Chartered Bank 
of India, Australia and China, London, for printing the Kash- 
miri Dictionary in London. 

The Budget estimates for the year 1921 were :—Receipts 
Rs. 25,203, Expenditure Rs. 23,002. The actual receipts are 
Hs. 32,171-6-0, including the ** admission fees," and the actual 
Expenditure Rs. 21,809-9-9, including *''repairs," “ summer 
clothing" and "furniture" which were not provided for in 
the Budget estimate. The financial position of the Society 
therefore shows an improvement of nearly Rupees nine thou- 
sand three hundred over last year. 

During the year we have received Rs. 656 from Admis- 
sion fees, and as usual the Permanent Reserve has been in- 
creased by Rs. 600 (face value) transferred from the 'Tem- 
porary Reserve. The Permanent Reserve now stands at 

s. 1,71,600 (face value). 

The Budget estimate of probable Receipts and Expendi- 

ture for the year 1922 is as follows :— 


Receipts 2 e .. Rs. 26,264 
Expenditure EY i hc ey Ay A | 
BUDGET ESTIMATE FOR 1922. 
Receipts. 
1921. 1921. 1922. 
Estimate. Actuals. Estimate. 
Members’ Subscriptions .. 9,000 0,309 9,000 


Subscriptions for the So- 
ciety's Journal and Pro- 


ceedings and Memoirs 2,040 1,914 1,944 
Sale of Publications — 1,200 4,751 1,700 
Interest on Investment .. 10,213 12,769 10,870 
Kent of Room 2» 650 600 650 
Miscellaneous sd 100 142 100 


Government Allowance— 
for publication of papers 
in Journal .. F 2,000 2,000 


Admission fees ^ te 656 











Toray — .. 25,208 32,171 


Y 
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1921. 1021. 1922. 
Estimate. Actuals. Estimate. 
Ks. Rs. Ka. 


Brought forward 


Stationery  .. m 150 153 150 
Pension 2 186 180 180 
Light and Fan 7. 200 268 200 
Taxes 2 1.405 1,495 1 495 
Postage 5^ v3 500 S27 800 
Freight es a 200 166 200) 
Contingencies eer 400 429 400) 
Books X * 600 1.200 800 
Binding . 600 643 600 
Journal and Proceedi nge, 

and Memoirs n4 0.000 6.162 t O00 
Indexes 200 Va 200 
Printing (Circulars, eto. * 500 427 500 
Auditor's fee.. A 250 250 250 
Petty repairs ; 25 80 O 
Insurance — .. — 344 344 344 
Repairs * * $e 4600 fc 
Summer clothing "IT = o4 Es 
Furniture v^. e ec 75 FA 





TOTAL ae 23,002 21.800 24 271 


We therefore anticipate a saving of nearlv Rs. 2,000. 
Any expenditure for which provision has not been made 
might be met from the above surplus. 


Library. 
The total number of volumes and parts of magazines added 
, to the Library during the year was 2,674, of which 303 were 


r purchased and 2,371 were either presented or received in 
Oe exchange. 
if TE During the war a large number of Societies, Institutions, 


|. oto., cea odas teh their publications to the Societv. Every 

| e to complete the Society's sets, and in return 

| the Society a sanding as far as available the Journal and 
Proe gs and Memoirs wanting from their sets. 


















Publications. 


numbers of the Journal and Proceedings (Vol. xvi. 
Nos. 6-8 and Vol. XVI I, Nos. i sad 2) were published du- 

| 423 and 6 plates in all. 

rs was published, Vol. VI, Part 


rA, d gie cA aie rtr. 
40 s anc 3 plates. 
LI é $ a 
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One Numismatic Supplement, No. XXXV, was published 
under the editorship of Mr. W. E. M. Campbell, I.C.S. in the 
Society s Journal and Proceedings, Vol. XVII, 1921, No. 1,con- 
taining 184 pages. 

The Philological portions of the indices to the Society's 
Journal and Proceedings, Vols. XI-XIII, 1915-17 and the 
Memoirs, Vols III and V have now been examined by the Joint 
Philological Secretary and are being systematically arranged, 
and will be sent to press at an early date. 


Exchange of Publications. 


During the year the Council accepted six applications for 
exchange of publications, viz. from (1) The Department of 
Industries, Government of India—the Society's Journal and 
Proceedings and Memoirs in exchange with Journal of Indian 
Industries and Labour; (2) The Instituto General y Técnico de 
Valencia—the Society's Journal and Proceedings and Memoirs 
for their Annals: (3) The Editor of Man in India the 
Society's Journal and Proceedings, for their periodical; (4) The 
University Professor of Modern Indian History, Allahabad 
University—the Society's Journal and Proceedings and Memoirs 
for the Journal of Indian History; (5) The Corresponding 
Secretary, Glasgow University Oriental Society—the Society's 
Journal and Proceedings and Memoirs for their publications ; 
(6) The Academy of Abo, Finland—the Society's Journal and 
Proceedings and Afemoirs for their Acta. 

Owing to increased cost of printing, the Yale University 
Press expressed its inability to continue the exchange of the 
Journal of the American Oriental Society for the publications of 
this Society, and the Council decided to subscribe to it. 

The Department of the Interior. United States Geological 
Survey, Washington, having enquired whether it should supply 
to the Societv copies of all new topographic maps published 
by the United States Geological Survey, in exchange for the 
publications of the Society, the Council decided that such maps 
were not required for its library. 


Philology, etc. 


Mr. W. Ivanow has contributed a paper entitled ** Further 
Notes on Gypsies in Persia." It is Suppen AY to his 
paper '* On the — of the Gypsies of Qainat (in Eastern 
Persia) '' (.J.A.S. B. Vol. X, Nos. 10 and 1}, 1914, pp. 439—455). 
It contains a vocabulary of about 100 words collected a1 t 
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The works of Jean du Bec. and Sieur de Savnleon on Timur, 
alleged to be based on an Arabic original, are spurious. The 
account of Timur by Abu Talib al-Husaini is fictitious, Shah - 
Jahan caused it to be harmonised with the Zafarnamah of 
Sharafu-d-din, 

The premature death of Dr. L. P. Tessitori is a grievous 
loss to scholarship. Vol. XVI, No. 6, of our Journal contains 
the last Progress Report of this young Italian scholar on the 
work done in 1915, in connection with the Bardic and Histori- 

Le eal Survey of Rajputana. The report gives an account of the 
manuscripts he received or purchased in the territory of 
Bikaner, the works he edited and published for the State, and 
his antiquarian researches 

Many other interesting papers have been contributed by 
Dr. R. C. Mujumdar, Mr. H. €. Ray Chaudhuri, Mr. H. K. 
Deb and Mr. N. G. Majumdar. Perhaps the most important of 
these is *‘ The Gupta Empire in the Sixth and Seventh Cen- 
turies" by, Mr. Ray Chaudhuri. In it an attempt has been 
made to give the general outlines of the history of the Gupta 
Empire from the death of Skandazupta to that of Jivita- 
gupta II. 


Anthropology. 


Only one paper of Anthropological interest has appeared 
in the Journal and Proceedings during the year, viz. Mr. Hem 
Chandra Das-Gupta's paper ‘On the discovery of Neolothic Indian 
Script. In this paper Mr. Das-Gupta contends that as the 
neoliths that are alleged to bear writing have not been found 
in situ, embedded in natural deposits, the markings on these 
neoliths do not prove that writing was known in India in 
Neolithic times. 

Biology. 


Four biological papers were published in the Society's 
Journal, and two in the Memoirs :— 
' Notes on Persistent Oviducts and Abnormal Testes in a 
— Male Rana tigrina, —By D. R. Bhattacharya. Journal, Vol. 
j XVI, No. 7. 

Preliminary Observations on Cocoon-formation by the com- 
mon Lahore Leech, Limnatis (Poecilobdella) Granulosa (Sav).— 
By G. Matthai. Journal, Vol. XVI, No. 8. 

_ Records of A eae from Bengal.—By S. R. Bose. 
"The Genus Cerebella in India —By L. S. Subramaniam. 


Journal, Vol. XVII, BER 
Zoological Resul in the Far East.—The Vivi- 


“Sr Biwa, Japan. By N. Annandale 
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Physical Science. 


Two papers on Chemistry have been published by the 
Society during the year. ‘The first of these is on the prepara- 
tion of urea-antimonyl tartrate by Dr. U. N. Brahmachari 
When excess of solid urea is added to a very concentrated 
acqueous solution of hyper-acid-antimonyl tartrate, and the 
mixture concentrated by heating on the water bath, and then 
alcohol added to the mixture, crops of prismatic crystals are 
obtained. This new compound is being used by Dr. Brahma- 
chari in the treatment of kala-azar and its chemical properties 
are described in his paper. 

The second paper dealing with the recent advances in 
stereochemistry by Prof. B. K. Singh was originally an ad- 
dress delivered by the author at the Nagpur Session of the 
Indian Science Congress, The subject of optical activity has 

° furnished several important discoveries, which have materially 
contributed towards the development of modern chemistry 
and this forms the subject matter of the author's address 
which he discusses at some length. 


Medical Section. 


During 1921, three meetings of the Medical Section were 
held. Dr. U. N. Brahmachari, M.D., M.A., Ph.D.. F.A.S. B., read 
papers on * A new bracelet stethoscope for estimating systolic 
and diastolic blood pressures by the auscultatory method,” and 
" On the treatment of malarial fever in individuals susceptible to 
attacks of blackwater fever by intravenous injections of an anti- 
haemolytic quinine solution." Dr. K. K. Chatterji read papers 
on '" A modified Bassini method for the radical cure of hernia 
by plication and overlapping of the externus obliquus abdo- 
minis," and ** On the radical eure of hydrocele by plication and 
overlapping of the tunica vaginalis.’ Major H. W. Acton, 
I.M.S., read a most interesting paper “ On the Parasite-ridden 
Population of the Tropics,” and Dr. J J. Campos one " On 
Chronic Lead Poisoning in the Printing Presses of Calcutta.” - 
A joint paper '* On the Results of Treatment of Cholera at 
the Medical College Hospital, Calcutta," was contributed by 
Major F. P. Mackie, F.R.C.S., I.M.S., and Dr. J. C. Gupta, M.B. 
The Medical Section is now an important section of the octets s 
activities. 


International Catalogue of Scientific Literature. R 


The Committee of the Royal Society in charge. of the 
publication of the International Catalogue of Scientific Litera- 


— — 









ture have decided owing to inadequate promise of financial — — 
= Catalogue after the volumes for 1914-1920 have been 
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off, and have communicated their decision to the Society with 
a view to wind up this part of the Society's activity. The 
Government of India grant to the regional bureau was not 
sanctioned this vear on account of the application made by 
the Society having been received by Government after the 
preparation of the budget. The part time clerk employed by 
the Society discontinued his work and no fresh appointment 
was made in his place. 

Owing to the decision of the Royal Society to discontinue 
the publication of the Catalogue, no index slips in addition to 
those sent last vear were forwarded to the Central Bureau 
during the vear under report. 


Bureau of Information. 


There is nothing noteworthy in the work of this depart- 
ment. A few minor queries only were received. 


Search for Sanskrit MSS. 


The search for Sanskrit MSS. having been terminated by 
order of the Council, no purchases have been made during the 
year under review. 

Three volumes of the Descriptive Catalogue of Sanskrit 
MSS. are in course of being printed. Three Presses have been 
engaged. "The Baptist Mission Press has printed off 736 pages, 
and set up about 200 pages more of the second volume on the 
Vedas. The Hare Press has set up 45 pages of the third volume 
on Srorti. In order to expedite publication, the Banerji Press 
has recently been engaged. It is hoped that the work will now 
make satisfactory progress. 


Arabic and Persian Manuscript Search and Catalogue. 


| During the vear 1921, nineteen Arabic and Persian MSS. 
l were purchased on behalf of Government. 
— The First Travelling Maulavi was on leave throughout 
3 the year. During his absence the work of the department was 
- carried on by the Second and Third Travelling Maulavis and the 
= two Additional Travelling Maula vis appoin on probation since 
{ Februay 1921. The Maulavis were engaged throughout the year 
| in the preparation of notices on important Arabic and Persian 
eu. id MSS. in various parts of India. These notices, prepared on me 
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Acting First Travelling Maulavi was deputed to do his duties for 
about six months 


Bibliotheca indica. 


Of the Akbaranāma of Abu'l- Fadl— A history of the reign 
of Akbar including an acconnt of his predecessors, translated 
from the Persian by Mr. H. Beveridge, I.C. S, (retired), Fasci- 
culi XII and XIII were published. 
Of the Odes of Shaykh Muslihu'd Din Sa'di Shirazt, edited 
by Sir Lucas White King, Kt., C S.I.. LL.D., the second fasci- 
culus of the first part (Tayyibāt), containing odes 154-312, 
was published. : 
Of the Muntakbabu'l-Lubáb of Khafi Khan—A general 
history of India from the Muhammadan conquest to the reign 
of Muhammad Shah, Emperor of Delhi, edited by Lieut.-Col. 
Sir T. W. Haig, K.C I.E. I.S.C., M.R.A.S., the fifth fasciculus , 
of the third part was printed off. 
The non-Islamic publications have been as follows — 


(1) Siva-parinaya, a poem in the Kasmiri language, by | M 
Krisna Rajanaka (Razdin), with a Chüyá& or gloss in Sanskrit 
by M.M. Mukundaráma Sastri. Fase. III. Edited by Sir i 


George A. Grierson. 

(2) Yogasastra,—A work on Jain Philosophy,—with the. 
commentary called * Svopajnavivarana ' by Sri Hemachandra- 
chárva. Fasc. VI. Edited by Cástravicarad .Jainacaárya Cri 
Vijaya Dharma Siri. 

(3) Sadukti-Karnamrita, by Sridhara Dasa. Fase. II. 
Edited by Pandit Ramavatar Sarma, M.A. 

(4) Nvüya-várttika tatparva-parisuddhi — by Udayani- 
chárva,— with a gloss called Nyfiva-nibandha-prakasa, by 
Varddhamanopadhyaya. Fasc. VII. Edited by M.M. Pandits 
Vindhyesvari Prasad Dvivedin and Lakshman Sastri Dra vida. 

(5) Kritva-ratnüákara,—.A treatise on Smriti by Chand- 
e&vara Thakkura. Fasc. I. Edited by Pandit Kamal Krisna 
Smrititirtha. | 

(6) Mah&abhisyapradipoddyota, or a commentary on Pa- 
nini Grammar, by Nagega Bhatta. Vol. IV, Fase. IV and V. | 
Edited by Pandit Bahuballabha Cástri. 5 *- ys 
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Firoz Shah Zafar (his proper title) is demonstrated. Colonel 
Nevill has also discovered the coinage of a new Sult&n, Mahmad 
bin Sikandar Lodi. These seven articles with Major H. M. 
Whittell's “The Coins of Muhammad bin Tughlag,”’ give an 
exhaustive account of the coinage of Dehli from the reign of 
Ghiyñsu-d din Tughlagq to the end of the so-called Pathan period. 
Another noteworthy contribution is Mr. F. D. J. Paruck’s 
Bibliography of Sāsānian Numismatics. It is preceded by a 
short historical account of the study and investigation of this 
important series. Professor S H. Hodivala contributes two 
more of his interesting articles on the Mughal series, and there 
are two shorter notes, one by Mr. C. E. Kotwall on a Bombay 
Half-Rupee of Charles II. and the other on a seal of A'zam 
Sháh by Mr. R. B. Whitehead. 


— — 


Annual Address, 1921. 
GENTLEMEN, 


It is not incumbent on your President to deliver an 
address at the end of the first year of his term of office, and if 
I had decided to keep silent on the present occasion I could 
have cited weighty precedent in support of that course. | 
might also have justified my inaction on the ground that I have 
already had the privilege to address the Society at the annual 
meeting in recent years many more times than any other 
member. But I could not afford to forget that you did me 
signal honour, when you chose me vour President for a second 
term, and I felt convinced that if I kept altogether silent, mv 
attitude might be open to misconstruction. I trust I may 
& accordingly rely upon your indulgent consideration this even- 
ing, while I attempt to supplement with a few observations of 
a general character the annual report which has been laid on 
the table, and make some reference to the progress of the work 
, wherein we as a Society are interested, reserving for the next 
annual meeting a more comprehensive review of the subject. 

Let me invite vour attention, in the first place, to what 
may be regarded as domestic matters During the last twelve 
months, our strength has been fairly maintained, and the 
slight diminution in the number of members need not give rise 
to serious misgivings. Amongst the members whose loss we 
lament, stand pre-eminent Babu Pratapchandra Ghose and 
Professor E. B. Tylor. An erudite scholar, the former was 
closely associated with the Society as an active member for a 
long series of years, and even in his retirement continued to 
edit for us valuable Buddhistic works in the Tibetan language. 
The latter was one of the most distinguished names in our roll 
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to require detailed statement here, Our finances also are in a 
sound and stable condition, and during the year about to 
commence, we anticipate that our solvency will be amply 
maintamed | emphasise this point, as our scheme for a new 
building is about to materialise It is really ^ matter for con- 
gratulation that the doubt which at one stage was raised in 
official circles, as to the nature of our title to the present «ite 
which has been occupied by us for more than a century. has 

roved to be entirely illusory. We have at length scoured 
rom the Government of India a declaration that the land on 
which the present premises of the Society are erected must be 
regarded as the absolute property of the Society, subject to the 
payment of an annual rent which, however, is remitted while 
the Society actually occupies the land. This view renders it 
possible for us to raise the requisite funds by hypothecation ot 
the land and the proposed buildings. 1 am hopeful that this 
work will be taken in hand without further delay, though I do 
not overlook the difficulties that will follow from the possible 
dislocation of existing arrangements during the period of con- 
struction ; we have not vet been able to arrange for temporary 
accommodation elsewhere, and the problem does not at present 
a r to admit of an easy solution, as there is no prospect of 
p from the quarter where we had confidently looked for 





h 
sympathetic treatment. 

Let me pass on now to the work which engaged the atten- 
tion of our members during the last twelve months. I venture 
to think that judged both by quantity and quality. the out- 
turn will be found creditable in every direction. Take for 





instance, a glance at the antiquarian side Dr. Rameschandra 
Majumdar discussed with much learning the history and 
chronology of the —— Gupta Dynasty after. the death of 
Kumara Gupta the First, maintaining. contrary to the opinion 
of Mr. Radhagobinda Basak end Mr. Nalinikanta Bhattasali 
that the Kumara Gupta mentioned in the Saranath Inscription 
was the son and successor of Narasingha Gupta. Mr. Panchanan 
Mitra investigated the question of foreign 
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works of the schools of Baudhayana and Apastamba. Mr. 
Kaye gave a note on the arrangement of the books of the Rig- 
veda. The study of inscriptions, on the other hand, attracted 
the attention of quite a number of scholars. Mr. Kisorimohan 
Gupta edited for the first time the Dhupi copperplate inscrip- 
tion which records a grant of land, by an Aryanised BSynteng 
King of the Jaintia Hills, for the worship of the God Siva in tbe 
closing years of the eighteenth century. Mr. Haridas Mitra 
wrote on the newly discovered Bogra Stone Inscription which 
has been assigned to the tenth or even the ninth century on 
pableographic grounds. Mr. Nanigopal Majumdar, one of the 
youngest of our members, has to his credit the largest number 
of papers on antiquarian subjects. In one of his notes, he 
traced the existence of the term Gauda as early as the fourth 
century before the Christian ers. In two other papers, he 
discussed the readings of three Kharosthi inscriptions, namely 
the Shakardara inscription of the vear 40, the Mahaban inscrip- 
tion of the year 102, and the Lorivan Tangai inscription of the 
year 318. He alao re edited the Sue Vihar co late which 
dates back to the eleventh year of the reign iska and 
was first edited by one of our t Presidents, the late Dr. 
Hoernle, from somewhat imperfect materiale In another 
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little known Bon religion of Tibet and Buddhism. Mr. Ivanow 
contributed an important paper on Ismailitica based on 
materials collected by him during his recent travels in Persia. 
Finally, we published the concluding instalment of the progress 
mil of the work of Dr. Tessitori, the brilliant Italian 
scholar who was engaged on the Bardic and historical survey 
of Rajputana and whose premature death is a serious blow to 
the progress of research inan imperfectly explored department. 
When we turn for à moment to the activities of our members 
in branches of physical and natural science, we meet with a 
number of abstruse papers on Chemistry, Botany and Zoology ; 
of these, the most interesting perhaps are the investigations on 
organic antimonial compounds by Dr. Brahmachari and his 
coll es which are capable of practical applications of con- 
siderable importance. 

I venture to hope that I shall not lay myself open to the 
charge of partialitv towards our Society if I maintain that the 
activities of our members justify a hope that its reputation 
will be well-maintained in the future. But l have heard it 
urged that we are no longer able to repeat the brilliant record 
of our earliest years. In this connection I would like to invite 
the attention of our critics to two outstanding circumstances, 
In the first place, the pioneers in a new field have opportunities 
of exploration and discovery which can scarcely if ever recur 
to their successors, however able and devoted. In the second 
place, what is perhaps of even greater importance, the lamp 
which was lighted ES our illustrious founder more than a 
century ago has enabled others to light similar lamps elsewhere, 
which must necessarily share with ours the glory of Iling 
the darkness that envelopes the history of our past. During the 
last century societies and other institutions have —— up 
in Europe and America, as also in Asiatic countries beyon the 
limits of India, where Ancient Indian History and Culture 
engage the attention of bands of enthusiastic students and 
investigators. Many of these institutions are maintained by 
the State; many again are supported by liberal aid from the 
public funds, while others flourish by reason of private munifi- 
cence, It is not practicable for me within the limits of the 
time at my disposal this evening to touch upon the activities 
of all of them; but I may rem you of the creditable achieve- 
ments of some at any rate amongst those that vanced 
the cause of learning in this | : 
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with is the momoir by Sir John Marshall on the excavations at 
Taxila, where he describes the Stupas and Monastery at 
Jaulian, incorporating a valuable contribution by Prof. Foucher 
on the decoration and evolution of the stuccoed stupas. In 
the same connection. we have the numismatic work of Mr. 
Whitehead and the study of Mr. Kamaprasad Chanda of the 
half-burnt manuscript of birch bark found in the monastery. 
When we turn to the Archwological survey of Burma, we come 
across a valuable monograph by Mr. Duroiselle on the Talain 
Plaques in the Ananda temple at Pagan, which was erected 
towards the end of the eleventh century and abounds in orna- 
mentation of special importance, as well from theartistic as from 
the philological standpoint. The Epigraphia Indica continues 
to furnish most important materials for the reconstruction 
of Ancient Indian History, and one of the recent instalment« 
where Mr. Yazdani deals with Indo-moslemic Epigraphy is 
full of interesting information relating to the Bijapur Kings. 
the Kutabsahi Kings of Hyderabad and the Khalji Sultans of 
Delhi. If we travel further southwards we reach Travancore. 
where the archwological work commenced by the late Mr 

Gopinath Rao has been carried on vigorously by his succes- 
sors; and we are now in possession of new information relat- 
ing to Bauddha and Jaina vestiges in Travancore as also to 
the Vishnu temple at Tiruvalla. If we leave aside for a 
moment state institutions, we find that good work has been in 
progress in the Bombay Asiatic Society, in the Behar and 
Orissa Research Society, in the Bhandarkar Institute at Poona 
and in the Mythic Society at Bangalore. Nearer home, the 
Library of Jaina literature has made rapid p at Arrah, 
and the most important of the volumes eli sete, a published is 
the Bhadrabahu Samhita, which gives an authoritative 
account of Jaina Decree But the event of the year is 
the completion of the fiftieth volume of the Indian Antiquary 
which has, for half a century, been the recognised medium of 
communication of researches in every branch of oriental 
scholarship and constitutes a mine of invaluable information. 
If we pass on for a moment from the record of oris i 
gations to the rescue and publication of oriental works, we 
cannot overlook that our activities in the Bibliotheca Indica 
Series have been sup ented in a striking manner by the 
several well-known series published in Bombay, Poona, Mysore, 
Trivandrum and Baroda, even if I leave for another occasion 
the lid achievements for the promotion of investigation 
into our Vernaculars by the Bangiya Sahitya Parishad in this 
city and the Nagari Pracharini at (akt Sanskrit 
works of supreme importance have thus been broug Ee Na 
and pl in the hands of scholars in a reliable 
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Suchipatram. Kavindracharya was a famous South-Indian 
ascetic who lived at Benares in the middle of the seventeenth 
century and jis still remembered for his eloquent pleading 
before the Emperor Shajahan in the Dewan-i-Am at Delhi. 
which deeply moved the Emperor and induced him to remit 
the obnoxious pilgrim tax levied in those days from pilgrims 
at Benares and Pravag. He had a famous library of manu- 
seripts of inestimable value to all classes of scholars who came 
to Benares in search of knowledge, and the work now before 
us is a catalogue of those manuscripts, revealing to us the 
names of numerous treatises, which though in existence so 
recently as the end of the seventeenth century can no longer 
be traced 
| have not vet. however, turned your attention nearest 
heme, because it is always darkest under the lamp. To my 
mind. the most hopeful augury for our future progress is the 
creation of living centres of oriental studies in connection with 
the Indian Universities. amongst whom the University of 
Caleutta has been the pioneer in this direction. During the 
last two years the University has published seven volumes of 
the Journal of Letters and several separate works which 
abound in important papers on Indian Antiquarian Research ; 
and the most pleasant feature of the situation is that we have 
contributions not merely from veterans. but also from scholars 
on the threshold of their career, such as Dr. Rameschandra 
Majumdar, Dr. Benimadhab Barua, Mr. Panchanan Mitra, 
Mr. Pramathanath Banerjee. Mr. Nalinaksha Datta, Mr. 
Amareswar Thakur, Dr. Surendranath Sen, Mr. Praphulla- 
chandra Bose, Mr. Dhirendranath Mockerjee, Mr. Prabodh- 
chandra Bagchi, Mr. Susilkumar Maitra, Dr. Hemchandra 
Raychaudhuri, Mr. Nanigopal Majumdar, Mr. Hemchandra Ray, 
Mr. Masuda and Mr. Kimura. ‘They have proved themselves 
able and willing to enter the field along with scholars of estab- 
lished reputation like Prof. Bhandarkar, Mr. Herbert Bruce 
Hannah, Mr. Ramprasad Chanda, Mr. Haranchandra Chakladar, 
Mr. Kokileswar Sastri, Dr. Abhaykumar Guha, Mr. Sarat- 
chandra Mitra and Mr. Bijavchandra Majumdar. Many of the 
vounger, like the older, scholars are members of our Society 
and have from time to time contributed papers which have 
been accepted by us for publication. The true significance of 
the appearance of a new generation of investigators, anxious 
to pursue research in the field of oriental antiquities, ean hardiy 
. be mistaken, and we should all of us, without hesitation, wel- 
come and encourage them in what we hope may prove to be 
their lifelong task. Our founder observed in eyer-memorable 
words that this Society would flourish if naturalists, chemists 
antiquaries, philologers and men of science in different parts 
: ommit their observations to w 
la , h at | mu 
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long intermitted, and it would dic away if they should entirely 
cease. Let us be thankful to Providence that there is now not 
only no risk of even temporary intermission, much less of 
permanent interruption of the beneficent activities of this So- 
cietv, but that, on the other hand, the «cope of the work com- 
prehended to be within its sphere by the genius of Sir William 
Jones has so vastly extended in amplitude and character that 
it is likely to provide engrossing occupation to devoted bands 
of investigators for generations to come. 
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The President announced the election of Officers and 
Members of Council for the year 1922 to be as follows — 


President, 


The Hon'ble Justice Sir Asutosh  Mookerjee, Kt., 
C.S.1., D.L.. D.Sc., F.R.S.E., F.R.A.S, F.A.S B. 


e Vice-Presidents. 

Mahamahopadhyaya Haraprasad Shastri, C.LE., MLA., 
F.A.S.B. 

P. J. Brühl, Esq., I.S.O., D.Sc., F.C.S., F.G.S., F.A.S.B. 

L. L. Fermor, Esq. O.B.E., A.R.S.M., D.Sc., F.G.S., 
F.A.S.B. 

z Upendra Nath Brahmachari, Esq., M.D.. M.A., Ph.D, 
F_A.S.B. 
Secretaries and Treasurer. 

General Secretary :-—W. A. K. Christie, Esq., B.Sc., Ph D., 
F.A.S.B. 

Treasurer :—W. R. C. Brierley, Esq. 

— — Secretary :— Dr. Bhandarkar, Esq., M.A., 
F.A.S.B. 


A4. Joint Philological Secretary :—A. H. Harley Esq., M.A. 
T ' Biology :—N. Annandale, Esq., D.Sc., 
POT Natural History | C.M.Z.S , F.L.S., F.A.S.B. 

a Ma. Secretaries:— prn Science :—E. P. Harrison, Esq., 
| Ph.D., F. Inst. P., F.R.S.E. 
Rrhrgporogisnl Secretary :—— Ramaprasad Chanda, Esq., 


Medical Seoretary :—Major R. Knowles, I.M.S. 
ce spica Librarian :——S. W. Kemp, Esq., B.A., D.Sc., 
F.A ai Ps 


Other Members of Council. 


K.C I.E. 
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A Suhrawardy, , Aftikharul Milat, M.A.,Ph.D., 
F.A.S.B., M.L.C., Bar-at-Law. 


T. O. D. Dunn, Esq , M.A., D. Litt. 
S. Khuda Bukhsh, , M.A., B.C.L. 


The President also announced the election of Fellows to 
be as follows :— 

E. H. Pascoe, Esq., M.A., D.Se , F.G.S. 

Ramaprasad Chanda, Esq., B.A, 


The Meeting was then resolved into the Ordinary General 
Meeting. 
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— 1,38,451 6 *" 
Toran Ks. £s 1,57,074 12 4 
STATEMENT 
1921 Balance 
LIABILITIES, | ‘ Lr. d 
Re. As. P. Re. As. P. T 
Asiatic Ei v". — 2.244470 0 4 Be 
Barclay Memorial Fond T se 592 3 8 ~ Mea 
Servants’ Pension Fund pt + 7,002 7 10 — 
Building Fund E .. 4,22,443 12 0 | A SEE 
Bureau of Information — — 1,600 0 0 | Mr. 
Anthropological Fund 3 S T ut 
International Catalogue of Scientific Litera- ec l 
ure - “+ s.» 
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No. 18 
Adeeomnt. 1921. 
-— e & ` - * I 
Cr. 
= Rs, As. P. Re. As. P. 
y Asiatic Society ., m .. 21,609 0 9 
., Barclay Momorial Fund £s "à 12 10 Oo 
, Servants" Pension Fund ie. a 0 4 O0 
» Building Fund .. d * E EE -0 
» Bureau p Information 2,990 0O O0 
.. International Catalogue of Scientific 
Literature. — au = 225 7 O 
»» Indian Science Congress — 5,004 4 9 
a Publication Fund, “No. 1 * 7.407 1! 1 
Do. do. No. 2 os 2.322 4 0 
ap . Sanskrit MSS. Fund Py 5,174 13 6 
» Arabic and Persian MSS. Fund ais 6,081 2 0 
z+ War Bond os e* 30,690 I3 n» 
he — Bills .. A . 63,862 8 O 
" .. Personal Account r » 242 12 9 
By Balance $79 — 11,328 12 ^ 
E Torar Ks. - 1,57,074 12 4 
: A. H. HARLEY., 
Calcutta, Alst December, 1921. Hon. Treasurer. 
|. No. 19. 
- Sheet. 1921. 
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Asiatic Society oe 
Oriental Publication Fund, No, I fa" 
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Copy of Certified Statement of Securities in 


Liabilities wp to 31st December, 





1921, 





in Custody of Bank of 


Bengal on account of Asiatic Society of Bengal, December 31, 1922 :— 








: per cent. Loan uf 1842-43 os 

LA JI *"* ."" ,"* — 

3 +è te 7? r. J. 

3 .* ."* >.. +. 

vs Ue LER 1896-97 

Terminable Loan of 1915-16 

ó per cent. Bonds, 1926 .. 25 

5h , » War Bonds, 1928 R5 

Indian Treasury Bill do T 


[* Cashier's «scurity depoait.] 
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LIST OF OFFICERS AND MEMBERS OF COUNCIL 
OF THE ASIATIC SOCIETY OF BENGAL 
FOR THE YEAR 1921. 





President. 


The Hon'ble Justice Sir Asutosh ? — Kt, QSL., 
D.L., D.Sc., F.R.S.E., F.R.A.S., F.A 


Vice-Presidents. 


Mahāmahopādhyāya Haraprasad Shastri, C.L.E., M.A., F. A.S. B. 
P. J. Brühl, Esq., I.S.O., D.Soc., F.C.S., F.G.S., F.A.S.B. 

L. L. Fermor, Esq., O.B. E., A.R.S.M., D.Se.  F.G.S., F.A S.B. 
Lieut.-Col. D. McCav. M.D., F.R.C.P.. F.A.S.B. 4, I.M. S. 


ap 


Secretaries and Treasurer. 


General Secretary .—.. H. Harley, Esq., M.A. 

Treasurer :—O. Martin, Esq. 

Philological Secretary — Dr. A. Suhrawardy, Iftikhürul Millat. 
M.A., F.A.S.B. ( Bar. -at-Law). 

Joint Philological Secretary :— D. R. Bhandarkar, Esq., M.A., 
F A.S.B. j 

——— — — W. Kemp, Raq: B.A., D.Sc., 
Secretaries . Q | 

Physical Science :—S. K. Banerji, Esq., D.Sc. 
Anthropological Secretary :—Ramaprasad Chanda, Esq., B.A. 
Medi Secretary :— Major m Knowles, I.M.S. 


H Tibrarian —W. A. K. Christie, Esq., B.Sc., Ph.D., : 
F. A .S. | Ai 
Other Members of Council. ? A Mà 
Upendra Nath Brahmachari, Esq., M.D., — Ph.D. EE M EA jt 
— Chandra Majumasr Esq., M.A., Eh D. ~ M vit X * 








aie B. N. Mockai E xx Si — 
E. Pilgrim, Esq., D-So., F.G-S. | — ME 


= — 1904 July 6. N.R.| A 





-— 3917 April 4. |N.R.| Awa 
217 April 4. N-R. | Awati 


B 


B 6S. 4 
i 





LIST OF ORDINARY MEMBERS. 


oo“ < 


K.—Hesident. N R.=Non-Resident. A.=Absent. L M.—Life Member 
F.M.— Foreign Member. 


An Asterisk is prefixed to the names of the Fellows of the Society. 


N.B.— Members who have changed their residence since the list wax 
drawn up are requested to give intimation of such a change to the 
General retary, in order that the necessary alteration may bo mado 
in the subsequent edition. Errors or omissions in the following liat 
should also be communicated to the General Secretary. 

Members who are about to leave India and do not intend to return 
aro particularly requested to notify to the General Secretary whe- 
ther it is their desire to continue Members of the Society: otherwise. 
in accordance with Rule 40 of the rules, their names will be removed 
from the list at the expiration of three years from the time of their leav- 
ing India. 





1919 Feb. 5. N.R. Abdul Kader Surfraz. Elphinstone Col- 
lege, Bombay. 

Abdul Latif, Khan Bahadur, Syed, Under- 
Secretary, Government of Bengal, 
Revenue Dept. Calcutta. 

1894 Sept. 27. LM. | Abdul Wali. Khan Sahib. 3. Alimuddin 

| Street, Calcutta. 

1915 Feb. 3. N.R.| Ahmad Ali Khan, Hafiz, Superintendent. 

| _ Rampur State Library. Rampur. 

1903 Oct. 28. R. Allan, Alexander Smith, w.5. 17 & 18. 
Esplanade Mansions. 

1919 July 2. R. Amin-ul-Islam, Khan Bahadur Nawab 
zada, B.L.. Inspector General oj Registra- 
tion, Bengal. 

1912 July 3. N.R. Andrews, "Egbert Arthur, B.A.  T'ooklai 

| (0 Experimental Station, Cinnenara P.O.. 
| | Jorhat, Assam. 

1904 Sept. Z8. L.M. *Annandale, Nelson, D.Sc., C.M.Z.3.. F.L.S., 
| F.A.S.B.. Director, Zoological Survey of 

calcutta 


1909 Mar. 3. R. 


- 


oo o- a 


2 E 1911 May 3. R. | Atkinson, Albert Charles. Le Martinière, 


11, Loudon Street, Calcutta. | Dacca, 
ulad Hasan, Khan Bahadur Sayid. 
ti, P. R., mA., Medical Entomol i. 
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Uate a ect | I 


1014 Maur. 4. | L.M. Bacot, > di. Quar d'Orsay, Paris. 

1870 Feb. 2. L.M.. Baden-Powell, Baden Henry, M.A. CLE. 

Ferlys Lodge. 29, Banbury Road, Oxford. 

| England. 

1919 April 2. R. Bal, Surendra Nath. 44, Ritehie Road, 
| Ballyqunge, Calcutta. 

I915 April 3 | ^n R. Ballabhdas, Dewan Bahadur, Banker 
| and Zemind^r.  Jubbulpur. 

1920 Mar. 3. R.  Ballardie, J. H. de Caynoth. 1 1, Van 

sittart. Row, Calcutta. 

1905 Mar. 1. R. Banerji, Muralidhar. Sanskrit College. 
| |. Calcutta. 

1918 Feb 6 N.R. Banerji, Narendra Nath, Supdt — of 

2 





| Telegraphs. Nagpur. 
1919 July 2. Banerji, Pramathanath. m.a., p.se. Cal- 
* cutta University, Calcutta. 
- Banerji, Pramathanath M.A.. B.L., Vakil, 
Ves High Court. Calcutta. 
— Banerji, Rakhal Das, m.a., Supdt., Ar- 
chæological Survey. Western Circle. 
| Poona. 
1918 Dec. 4. R. Banerji, Sudhangsu Kumar, Ghose Prof. 
of Applied Mathematics, Caleutta 
| University. Calcutta. 
I885 Nov. 4. | R. Barman, Damodar Das. 55, Clive Street, 
, . Calcutta. 
1898 Mar. 2|N.R. Barnes, Herbert Charles, M.A.. LO-S., 
Deputy —— tae Naga Hills. 


1919 July 2. 
1907 Jan. 2. 


1909 July 7. N.R.  Bazuz. —— Khunraj. irgaon. 


Bombay. 
1895 July 3. | L. xi Beatson- Bel. The Hon. Sir Nicholas 
|, Dodd, B.A., C.LE.. tC.S., Chief Com- 
». missioner of Assam Shillong. | 
1907 Feb. 6. N.R. Bell, Charles Alfred, C.M.G., 1.0.8. The 


1915 April 7. — 






ripad Krishna, M.A., Ph.D., 
3 Sanskrit. Deccan Co 
1909 April 7.| R. Bentley, Charles A., M.B., D.P.B. 


1876 Nov. "3 F.M. 
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1909 July 7. 
1893 Feb. 1. 


1912 July 3.. 


1595 Mar. 6. 


1919 Jun. 6 
1917 Oct. 3. 
6 
l 


1910 July 
1908 Jan. 


1920 Sep. 1. 
1921 Nov. 2. 
1907 July 3. 


1909 Oct. 6. 


1909 Oct. 6. 


1901 June 5. 
| 1896 Jan. 8. 
- 1900 May 2. 
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1898 Feb. 2. 


| F.M. 


T - 14913 Apl. 2. 
kg. Gardens, Sibpur, Howrah. 


= 1918 June 5. A. 


R. 


L.M. 


R. 


l 
i 


N.R.| 


R. | 


|! Bhattacharji, Shib Nath, w.B. 80, Sham- 


bazar Street. Calcutta. [ Parganas. 
Bodding, Revd P.O. Dumka, Sonthal 
Bomford, Capt. Trevor Lawrence, 1.M.8., 
M.B., B.S... M.LR.C.S , L.R.C.P. Eden Hoas- 
pital, Calcutta, 


|. Bose, Amrita Lal, Dramatist. 50-2. Ram 


Chandra Maitra's Lane, Calcutta. 


Bose, Charu Chandra, Asst. Surgeon, 


Medical College. 52/2, Mirzapur St., 
Calcutta, 


*Bose, Sir Jagadis Chandra, Kt., c.5.1., M.A., 


D.Sc., C.LE, F.A.S.B. Presidency College, 
Calcutta. 

Bose, Ojit Mohan, w.m., ch.B. (Edin). 
191, Bow Bazar Street, Calcutta. 


- Bose, Satyendra Nath, w.8c. University 


College of Science, Calcutta. 

Botham, Arthur William, r.c.s. Shillong. 
Brahmachari, Upendra Nath, m.a , PhD.. 
M.D. 82/3, Cornwallis Strect, Calcutta. 
Brandon, Major, F. G. Indian Army, 

52nd Sikh's, F.F. .Jullundar. 
Brierly, W. R. C. 41, Bankshall Street, 
Calcutta. 


* Brown, John Co . ¥.G.3., M.Sc., F.C.3., 


Europe (c/o G. ical Survey of India. 
Calcutta). 

Brown, Percy, A.R.C.A. Government 
School of Art, Calcutta. 


R. le Brühl. Paul Johannes, 1.5.0., D.Sc.. F.C.8., 


| 


F.G.S., F.A.S.B. 35, Ballygunge Circular 
Road, Calcutta. 


*PEurkill, Isaac Henry, M.A., F.A.s.8. Bo- 


tanical Gardens, Singapur. 


A. *Burn, Richard, C.I.E., 1.C.8., F.A.8 B. 
N.R. Butcher, Flora, w.pb. Nanda View Colt- 


R. 


tage, Hanikhel, U: P. 
Calder, Charles Cumming. Royal Botanic 





| LC.8., Commissioner Division. 
L., wa, Europe 


ate o e 


1915 Jan. 


1920 Sep. 
1909 Mar. 


1905 July 5 
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T 


nomic Botanist to the Botanical Survey, 
Indian Museum. 27, Chowringhee Road, 


A. | Carter, Humphry G., M.B., ch.n., Eco- 
| C'alcutta. 


1l.  R. | Chatterjee, Nirmal Chandra. 252, Hariís 
| Mukerjee Road, —— oes Calcutta. 
2.1 R- Chakravarti, Nilmani, oa Presidency 


College, Calcutta. [Gauhati. 
N.R.| Chakravarti, Vanamali. Cotton College. 





1920 Sept. 1. | R. | Chanda, Ramaprasad, n... 374, Police 
Hospital Road, Calcutta, 

1906 Jan. 3. R. | Chapman, John Alexander. Kurope (c/a 
| | Imperial Library, Calcutta). 

1915 Oct. 27. N.R. Chatterjee, Atul Chandra, 1.0.8. 


Lucknow. 


| 
1911 June 7. R. Chatterjee, Karuna Kumar, r.g.cs. 74, 


| Dharamtola Street, Calcutta, 


1916 Jan. 5. | R. | Chatterjee Khagendra Nath, B.A., B.L., 


1920 Sept. 


Attornev-at-Law. 12, Madan Mohan 
Chatterjee Lane, Calcutta. 

lL. R. | Chakladar, Haran Chandra. 28/4, Sahana- 
gar Lane, Kalighat, Calcutta. 


1907 Sept. 25. R. | Chatterjee, Promode Prakas. 8, Dixon 


Lane, Calcutta. 


1893 Sept 28. R. | Chaudhuri, B. L., mB.4., D.Sc. (Edin.), 


| F.R.8.E., FLS.. (Lond.). 120, Lower 
Circular Road, Calcutta. [Calcu tta. 


1914 April 1.. R. | Chaudhuri. Gopal Das. 32, Beadon Row, 


1907 July 


1909 Nov 


1906 Nov. 7. N.R.| Clarke, Geoffrey Roth, 
1915 Sept. 1l. KR. | Cleghorn, "Maude Lina 
1920 Dec. 
1907 July 3. N R. 

1887 Aug. 25 R. 


3  R. |*Christie, William Alexander Kynoch, B.Sc., 

| Ph.D.,F.A.S.B. Geological Survey of 
India, Calcutta. 

3. | N R. |*Christophers, Major Samuel Richmond, 

M.B., F.A.S.B., LM.S. esearch Labora- 

| tory, Kasauli. 


General, Posts and Te 
12. Alipur Road, C 


l. R. Connor, Lieut. -Col. F. P. No. 2, 
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1918 April 3 |N R. Das, Jagannath, Ratnakar, B.4., Private 
Secy. to Srimati Maharani of Ajodhya. 
The Rajsadan, A jodhya. 

Das-Gupta, Hem Chandra, M.A., F.G.s., 
| Prof., Presidency College. Calcutta. 

Datta, Rasik Lal, D.Sc., F.C 3S., F.R.S.E., 
| Industrial Chemist, Dept. of Industries, 

Bengal. 78, Manicktola St., Calcutta, 


1915 Sept. 1.| R 
1917 April 4.| R. 


1910 Jan. 5.!| R. | David, David A. 55, Free School St., 
Calcutta. 
.| De, Kiran Chandra, B.A., r.c.s., Commis- 
sioner. Chit 
1917 June 6, R. Deb, Kumar Harit Krisbna, M.A., Zemin- 
dar, Sobhabazar Rajbati. Raja Nava- 
krish na St., Calcutta. 
1921 Sept. 7. Deb, Profulla Krishna, Zemindar and 
| Landlord, 106/1, Grey Street, Calcutta. 
1904 Sept. 28. N.R.| De Courcy, William Blennerhasset. Led- 
Hlesdale | Estate, Naduwatum P.O.. Nil- 
giris. 


1895 Sept. 19. N B 

















1906 Dec. 5. | N.K.| Dentith, Arthur William, r.c.s. Shillong. 
1910 May 4.| L.M.| Dhavle, ‘Sankara Balaji, r.c.s. Ranchi. 
1907 Oct. 30. | N.R. Dixit. Sri Ram, B.A. Dewan of Banswara, 


Rajputana. 
Dikshit, K. N. Offg. Supüt, Archao- 
| logical Survey, Eastern Circle, Calcutta. 

Dods, William Kane, Agent, Hongkong 
and Shanghai Banking Corporation. 
| Calcutta. 

Dube, Babool Mayeshanker. Ft. N. High 

School, Fathpur (Jaipur). 

*Donovan, Lieut -Col. Charles, M.D., T.M.&., 
F.A.g.B. — Europe (co. Medical College, 
Madras). [cutta. 

Doxey, Frederick. 63, Park Street, Cal- 

Drake-Brockman, Digby Livingstone, 

t.c.s. Saharanpur, U.P. 
unn, T. O. D. Europe (co Education 
Dept., Bengal). [cutta. 

Patt, B. C. 172, Manicktola Street, Cal- 

Dutt, Kumar Krishna. 10, Hastings 

‘Street, Calcutta. 


peice DE: SIRO: 


1920 Aug. 4. 
1898 Jan. 5. 


1919 Nov. 5. 
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1914 Se 2. 
020 Apel 








— — Mansion, 
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I 
1904 Aug. 3. | R. *Fermor, Lewis Leigh, A.&R.S.M., D.Sc. , F.G.8., 
F.A.S.B, Geological Surre! y of India, 
| Calcutta. 
1906 Oct. 31. [2 .R. Finlow, Robert Steel, Fibre Expert and 
Dir. of — Dacca. 
Fox, Cyril S., B.Sc., M.L.M.E.,F.G.S. Geo- 
logical Beaver of India, Calcutta. 
Friel, R., 1.c.s. Jorhat, Assam. 


1913 Nov. 5.| K. 





1919 April 2. | N.R. 


1903 Mar. ‘i R. *Gage, Lieut.-Col. Andrew Thomas, M.A., 
. M.B., B.Sc., F.L.S., F.A. 8.B., L.M.S. Eu- 
rope (c/o Royal Hot. Gardens, Howrah). 

-M. Galoostian, V. M. (Sanger, California.) 

R. Gambhir, J. S. Shamaldas College, Bhav- 

nagar, Kathiawar. 

R. Ganguli, Manmohan, n.r. 50, Raja Raj- 

ballev Street, Calcutta. > 

R. | Ganguli, Ordhendhu Kumar. 12, Gan- 

quii's Lane, Calcutta. 

Ganguli, Capt. P., 1.m.s. Rawalpindi. 

R Ghatak, Prof. Joyotischandra. 65, Bolo- 
| ram Bose Ghat Lane, Bhowanipore. 

1905 July 5. R. Ghosh, Amulya Charan, Vidyabhusana. 

82. Manicktolla Street, Calcutta. 

1912 Aug. 7.| R Ghosh, Atal Behari, M.A., R.L. 59, Sukea 

| Street, Calcutta. 

1918 Feb. 6. R. | Ghosh, Ékendra Nath, M.D., M.Sc., Prof. 

| of Biology. Medical College, Calcutta, 

1907 Mar. 6. R. Ghosh, Prafulla Chundra, m.a. Presi- 

dency College, Calcutta. 

1920 May 5. R. Ghosh, Sukhendro Nath, B.A., B.sc. 117, 


1919 Feb. 5.|F 
1919 Nov. 5.|N. 
6 
" 


1912 Mar. 


— 


1909 Oct. 
1920 Mar. 3. NCR. 
EZ! : 
| 


— 


1921 June 


> = 


| Dharamtollah Street, Calcutta. 

1912 Sept. 4. R. Ghosh, Tarapada. 14, Paddapuker Street, 
Kidderpur, Calcutta. | Amraott. 

1919 Feb. 5. N.R. Ghulam Mohiud-din Sufi. Normal School, 

1920 July 7. A. | Gourlay, Major C. A., Lats. Presidency 

| General Hospital, Calcutta. 

1909 Jan. 6. R. Gourlay, William Robert, C.LE., 1.0.8. 


1910 Sept. 7. | N-R. *Gravely, Frederic Henry, D.Sc., F.A.S.B. 
F. A Govt. C Coes Museum, M im 

1905 May 3.| FE. ‘Greve H enry George, A.R.S.M. 52, Crad- - 

SM kj | ington Road, Bedjord, England. : AKA 

1910 Mar. 2. | N.I t ward Das 

NR. ^ — 3 —— [r^ — 











“Tato of Election —— — — — — — — — 


1917 June 6 


1919 Mar. 5. 
I915 Aug. 4... 


1901 Mar. 
1892 Jan. 6. 


* 


1907 Aug. 7. 
1908 June 3. 


1916 Jan. 5. 
1913 May 7 


1885 Feb. 4. 


1920 May 5. 
1912 May 1. 
1908 April 1 
t. 1921 May 4. 
Po 1897 Feb. 3. 


1911 June 7. 





1919 Nov. 5 
1908 June 3. 
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N.R.| Gupta, Kisorimohan, m.a., Prof. of His- 


tory, M.C. College. Sylhet, Assam. 


|N.R.| Gupta, Siva Prasad. Satyaupavana, 


Benares City. 
R. | Gurner, C. W., rc.s. 12, Store Road, 
Ballyqunge, Calcutta 





N.R., Habibur Rahman Khan, Races. Zhikan- 
pur, District Aligarh. 
F.M.| Haig, Lieut.-Col. T. ——8 € M.G., 


| indian Army, H.B.M.’s Legation. 
| Tehran, Persia. 
N.R.|*Haines, Henry Haselfoot, F.C.H., F.L.S., 
F.A.s.B. Europe. 

A. | Hallowes, Kenneth Alexander Knight, 
B.A.. A.R.S.M., F.G.5., Assistant Superin- 
tendent, Geological Survey of India. 
Calcutta. 

N.R.| Hamilton, C. J. Patna University, Patna 
N.R.| Hankin, E. H., M.A., D.Se. Chemical Ex- 
aminer, Agra. 
L.M. *Haraprasad Shastri, C ate pany erus edu 
C.1.E., M.A., F.A.B8.B. taldanga 
| Street, Calcutta. 
N.R.| Harcourt, Major E. S. United Service 
Club, Calcutta. 

R. | Harley, A. H., M.a. The Madrasah, Cal- 

citta 


R. Harrison, Edward Philip, Ph.D., F.R.S.E. 
The Observatory, Alipur, Calcutta. 


| N.R. Hartog, P. J. Vice-Chancellor, Dacca 


University. Ramna, Dacca. 

F.M.| *Hayden, Sir Henry Herbert, Kt., C.LE., 
D.Sc., B.A., B.E., B.A.J., F.G.S., F.A.S.B. 
Ori Ciub, Hanover Square, London. 

R. Hedayat Husain, Shams-ul-Ulama Muham- 
mad. 7-1, Ramsanker Roy's Lane, Cal- 
culta. 

N.R.| Hemraj, Raj Guru. Dhokatol, Nepal. 

R. | Heron, Alexander Macmillan, n.sc., F.G.s., 
Assoc. Inst. C.E. Geological Survey of 
India, Calcutta. 

HO „H. B.C. P.O. Chabna, [Damoh, C.P. 

Hiralal Ba E; B... MEAS: 













as Henry, X.c.s.1., 
"a ` ' t 38 x — SS oe ‘¥.G.S., 
dent, Indian Munitions 
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1910 Jan. 6.| A. 
1921 Nov. 2.| R. 
1873 Jan. 2. | 

1918 Feb. 6. |. R. 


1911 Feb. 1.| R. 
1920 Dec. 1! R. 
1916 Jan. 5. N.R 
1921 Feb. 2. R. 
1907 Sept. 25. 

1908 June 3, R. 


t1911 Sept. 


2 
z 


1911 Nov. 


l 
1891 Feb. 4. 
1920 Feb. 


4 
1910 May 4. 


1582 Mar. 1. 
1920 Mar. 3. 


1909 April 7. 
1920 July 7. 


1910 Mar. 2. 


* 
— — — — 


Hope, Geoffrey D., B.Sc, Ph.D Europe 
(c/o Indian Tea Association) 


Hora. Sunder Lall. Zoological Survey of 





India, Indian Museum. Calcutta. 
Houstoun, George L., r.G.s. Johnstone 
Castle, Renfrewshire, Scotland. 
Hui, Rev. Sramana Wan, 4, Tiretia Bazar 
Street, Calcutta. 


Insch, Jas. Europe (co Messrs. Duncan 
Bros., Calcutta). 
Ivanow, W. 77, Elliott Road, Calcutta. 


Jain, Kumar Devendra Prasad, Secy. All- 
India Jain Association.  Arrah. 

Jain, Chhoti Lall, w.R.A.s. 53/1, Burtolla 
Street, Calcutta. 

Jenkins, Owen Francis, r.c.s.  Badaun. 

Jones, Herbert Cecil, A.R.S.M., A.R.C.S., 
F.G.S. Assistant Superintendent, Geo- 
logical Survey of India. Calcutta. 

Juggarao, Sree Raja Ankitam Venkata. 
Zemindar of Shermahamadpuram. Da- 
ba-gardens, Vizagapatam. 


.| Kamaluddin Ahmed, Shams-ul-Ulama. 


The University, Lucknow. 

Kapur, Raja Ban Behari,c.s.1. Burdwan. 

Keir, W. T., Asst. Architect to the Govt. of 
Bengal. Writers’ Building Calcutta. 


27. Chowringhee Road, Calcutta. 
Kennedy, Pringle. M.A., B.L. orae ps 
Khuda Bakhsh, S., Bar.-at-Law. 5, Elliott 

Road, Calcutta. 

Kilner, John Newport, M.B., L.R.C.8., 

L.R.C.P. 14, Garden Reach, Calcutta. 
Kar, Sites Chandra. 47, orati 


Knowles, Major R. 63, Park Street, Cal- 








1887 May 4.| L.M.| Lanman, Charles Rockwell. 9, Farrar 


1919 Nov. 5. 
15890 Mar. 6. 


1914 Aug. 5. 


1921 July 6. 


1911 Feb. 1. 
1914 Julv 1. 
1902 July 2. 


1918 June 5 
1911 May 3. 


1906 Oct. 31. 
1870 April 7. 


1893 Jan. 11. 


1905 Aug. 2. 
1913 Mar. 5. 
1893 Jan. 11. 


uM 1910 June 7. 
Å 1920 Mar. 3. 


1906 Dec. 5. 











m 


1911 Mar. 1. 
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Street, Cambridge, Massachusetts, U.S. 
America. 

RE |Larmour, F. A. 60, Bentinck Street, Cal- 
culta. 


L.M. *La Touche, Thomas Henry Digges, B.A. 


|  F.G.s., F.A.S.B. Alfriston Hills Road, 
Cambridge, England. 
R. Law, Bimala Charan, p.a. 24, Sukea St. 
Calcutta. 
R. Law, Netai Charan. 56, Sukea Street, 
Calcutta. 
R. Law, Narendra Nath, M.a.. B.L. 96, 
Amherst St., Calcutta. 
R Law, Satya Charan, M.A., R.L. 24, Sukea 
. &t., Calcutta. 


N.R. Leake, Henry Martin, w.4.,F.L.s. Nawab- 


gunj, Cawn pore. 


N.R. Lees, Donald Hector, r.c.s. Jalpaiguri. 
R. 


Lomax, C. E., M.A. La Martinière, Cal- 
cutia. 


N.R. | Luard, Lieut.-Col. Charles Eckford, m.a. 


(Oxon), Indian Army.  Sehore, C.P. 


L.M.| Lyman, B. Smith. 708, Locust Street, 


Philadelphia, U.S. America. 


L.M.| Maclagan, The Hon. Sir Edward Douglas, 


M.A, K.C LE., O.S.I., I.C.S., Lieutenant- 
Governor of the Punjab. Lahore. 

R. | *McCay, Lieut.-Col. David, M.D., F.A.S.B.. 
F.M.s., 15, Kyd Street, Calcutta. 


N.R.| MacMahon, P. 5., m.se.. B.Sc. Canning 


College, Lucknow 


L.M.| Madho Rao Scindia, His Highness Maha- 


rajah Colonel Sir, Alijah Bahadur, 
Q.C.S.1., G.C.V.0., A.D.C., LL.D., Maha- 
rajah of Gwalior. Jai Bilas, Gwalior. 


N.R.| Mahajan, Surya Prasad. Murarpur, Gaya. 


R. | Mahalanobis, Prof. P. C., B.Sc., M.A. 210, 
Cornwallis Street, Calcutta. 
R. | Mahalanobis, Subodh Chandra B.Sc., 
F.K.S8.E., F.R.M.s. 210, Cornwallis Street, 
alcutta . 


C 
R. | Mahatap, The Hon. Sir Bijoy Chand, 
* K.C.8&.L, Mahara ateutia of Burdwan. 


Physician and 
JA, Beadon St., Calcutta. 
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1918 Feb. 6. | N.R.| Maitra, Sisir Kumar, Principal, Indian 
Institute of Philosophy. Amalner, Bom- 
bay Presidency. 

1920 June 2. | R. Majumdar, N. G. 70, Russa Road, North, 

| Calcutta. 

1916 Feb. 2. R. | Majumdar, Narendra Kumar, M.A., Asst. 

| Prof. Calcutta University. Calcutta. 

1912 Jan. 10.| N.R. | Majumdar, Rai Jadunath, Bahadur, 

Government Pleader. Jessore. 

1913 June 4. | N.R.) Majumdar. Ramesh Chandra, M.A., Ph.D. 
16, Chandranath Chatterji Street, Bho- 
wanipur, Calcutta, 

1918 Feb. 6.| R. | Manen, Johan van, Off. Librarian. Imperial 
Library. Calcutta. 

1920 Jan. 5.| N.R.) Mangalik, Murari Sharan. Editor, “ The 
Lalita.” Sivasadan, Meerut. 

1901 June 5. | N.R.| Mann, Harold Hart, D.Sc., M.Sc., F.L.S., 
Principal, Agricultural College. Poona. 

1899 Aug. 30.| L.M.| Mannu Lal, Rai Bahadur, Retired Civil 
Surgeon. Rai Bareli. 

1919 Oct. 10. | N.R.| Manry, Rev. J. C. Ewing Christian 
College, Allahabad. 

, 1905 Dec. 6.| F.M. Marsden, Edmund, B.A., F.R.G.s. 12, Eler- 
| dale Road, Hampstead, London. 

1919 Oct. 29. |N.R.| Marten, John Thomas. Hotel Cecil, Simla. 

1920 Aug. 4. | A. | Martin, Harold. 6 & 7, Clive Street, Cal- 
cutta, [ Calcutta. 

1920 Aug. 4.| A. | Martin, Oswald 6 & 7, Clive Street, 

1919 June 4. | N.R.| Matthai George. Govt. College, Lahore. 

1920 Dec. 1.| R. | Mazumdar, B. C. 33/1/C, Lansdowne 
Road, Calcutta. 

1886 Mar. 3. | L.M.| Mehta, Roostumjee Dhunjibhoy, c.rE 
9, Hainey Park, Ballyg&nge, Calcutta. 

1884 Nov. 5. | N.R. *Middlemiss, Charles Stewart, B.A., F.G.S , 
K.A.Ss.B. Kashmir, Srinagar. 

1884 Sept. 3. | A. | Miles, William Harry. Hurope (c/o 
Messrs. J. Mackillican d Co). 

1912 June 5. N.R. Misra, Champaram. /Partabgarh, Oud. 

1916 Nov. 1. | R. | Mitra, AdarChandra, B.L. 164, Bow Street, 
Calcutta. | 

1919 June 4 | R. | Mitra, Dr. Amulya Chandra, Medical 
Practitioner. Burdwan. ea a 

1919 Nov. 5. | N.R.| Misra, Pramatho Nath, Pleader. Malda. — 

1911 July 5.| N.R.| Misra, Rai Bahadur Pandit Shyam Behari, PT 
B.A., 1.0.3., Deputy Collector. Unao, 
Oudh. — 
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1919 April 2.| R. | Mitra, Panchanan. Bang i College, 
Calcutta, 

1920 Dec. 1. |N.R.| Mohainmed Akbar Khan, The Hon ble, 
Major, C.LE., LA., Chief of Hoti. 
NW FP. 

1916 Feb. 2.| R. Mohammad Yusuf, Hashimi, wia. The 
Madrasah, Calcutta. 

1921 June 1. | N.R.| Mohammad, Muzamilullah Khan, Khan 
Bahadur, o.p.E.. Hon. Nawab. Talug- 
dar. Aligarh. 

Monahan, Francis John, r e.s. Harrington 
Mansions, Calcutta. 

More, Major James Carmichael — 51st 
Sikhs. Kuwait, Persian Gulf. 

Moreno, H.W. B., n.^., Ph.D. 12, Wellesley 
Street, Calcutta. 

Muhammad Kazim Shirazi, Aga. 23, 
Lower Chitpur Road, Calcutta. 

Mukerjee, Kamaprasad, M.A., B.L. 
77, Russa Road, Bhowanipore. 






















1895 July 3. | F.M. 
1906 Dec. 5. N.R. 
1919 Feb 5. 
1912 Jan. 10. 
1921 Feb. 2. 


1921 Feb. 2. Mukerjee, Subodh Chandra 97/2, Mus- 
jid Bari Street, Calcutta. 

1909 Mar. 3. Mukerjee, Brajalal, m.a., Solicitor. 12, 
Old Post Office Street, Calcutta. 

1899 Sept. 29 Mukerjee. Jotindra Nath, B.A., Solicitor. 
3. Old Post Office Street, Calcutta. 

1916 Mar. 1. Mukerjee Prabhat Kumar, Bar.-at-Law. 
14.4, Ramtanoo Bose Lane, Calcutta. 

1898 May 4. Mukerjee, Sir R. N., k.c LE. 7, Harrington 
Street, Calcutta. 

1894 Aug. 30. Mukerjee, Sibnarayan Uttarpara, Bally. 


1919 Feb. 5. Mukerjee, Taraknath. Falka Colliery, 
Nirshachate P.O., Manbhum. 

1886 May 5./|L.M.|*Mukhopadhyaya, The Hon. Justice Sir 
Asutosh, Kt., C.S.L, M.A., D.L., D.Sc., 
F.R.S.E., F.R.A.S., F.A.S.R. 77, Russa 
Road (North), Bhowanipur, Calcutta. 

Mukhopadhyaya, Girindra Nath, B.A., M.D. 
156, Haris Mukerjee Road (North), 
Bhowanipur, Calcutta. | 

Mukhopadhvaya, Panchanan. 46, Bechoo 
Chatterji's Street, Calcutta. 


Nahar, Puran Chand, Solicitor. 45, /ndian 
Mirror Street, Calcutta. 
Narayan, Brij. Roshanpura, Egerton 


| Narayan, Prince Victor N. Cooch Bihar. 


1908 Feb. 5. 
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1916 July 5. | HR. Naseer Hosein Khayal, Syed. 78, 
Prinsep St., Calcutta 

1914 Feb. 4.| R. Nawab Ali Chaudhury, The Hon. Nawab 

| Sved. 27, Weston Street, Calcutta, 

1901 Mar. 6. N.R. | Nevill, Lieut.-Col. Henry Rivers, 1.0.5. 
Cranagh, Simla, 

1917 Mar. 7. | A. | Newton, Rev. R. P., M.A. Europe. 

1889 Aug. 29. L.M. Nimmo, John Duncan. cjo Messrs. Wal- 

fer Duncan «€ Co., 137. West George 

Street, Glasgow. (Gorakhpur, U.P. 


1913 July 2 |N.R.| Norton, E. L., r.c.s., District Magistrate. 





1915 April 7. | A. | Otani, Count Kozui. (c/o Consulate-Gen- 
eral of Japan, Calcutta.) 


1907 July 3.| R. | Page, William Walter K., Solicitor. 
Europe (c/o Messrs. Pugh d& Co., Calcutta). 
1920 Aug. 4. N.R.| Panikker, N. Padmanabha, Inspector of 
| LN isheries. Travancore. 
N.R.| Parameshara Aivar, S. Travancore. 
N.R.| Parasnis, Rao Bahadur. Dattalraya Bal- 
want. Satara. 
R Pascoe, E. H., M.A., p.sc., F.G.s. Geolo- 
gical Survey of India, Calcutta. 
A. , Patuck, Pestonji Sorabji. 1.0.8. Europe 
R 


1920 Jan. 7. 
1904 Aug. 3. 


1519 Nov. 5. 





1910 April 6. 
(c/o India Office). 


1906 Dec. 5. . | Peart, Major Charles Lubé, c.r.e., 106th 
of Examiners). 
1888 June 6. Pennell. Aubray Percival, e.a., Bar.-at- 


| 
Hazara Pioneers. Europe (c'o Board 


Law. Rangoon 

1889 Nov. 6. L.M. *Phillott, Lieut. -Colonel Douglas Craven, 
Ph.D., F.A.S.B., Indian Army (retired). 
The Bury, Felsted, Essex, England. 

1914 Nov. 4. Pickford, Alfred Donald. 2. Hare Street, 


A 

C. 

1904 June 1.| R. | Pilgrim, Guy E., D.Sc., F.o.s. Geological É 
Survey of ndia, Calcutta. v 

1910 Aug. 3. | R. | Podamraj Jain, Raniwalla. 9, — 

1920 April 7. 


han Mullick's Lane, Calcutta. 
ariprasad | 
1918 April 3. 


1914 Mar. 4. 
880 April 7. | 
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1920 Mar. 3 |N.R.! Raj. B. Sundara. Madras. 
1920 Mav. 7. NR. Ram, Kamakhya Dat. 21, Clyde Road, 
| | Lucknow. 
1921 Dec. 2.| R. | Ranking, Colonel, Geo. S.. c.w.c. U.S. 
! Club, Calcutta. 
1908 Feb. 5. | A. Randle, Herbert Neil, B.A. Europe (c'o 
Queen's College, Benares). 
1917 June 6. | N.R.| Rangaswami Aiyangar, K. V., Rao Baha- 
dur Prof. of History and Economies, 
H.H. The Maharaja’s College. Trivan- 
drum. 
1905 Jan. 4. N.R.! Rankin, James Thomas. r.c.s., Commis- 
sioner. Dacca. 
1921 Jan. 5. |N.R.! Ray, Maharaja Jagadisnath, Maharaja of 
Dinajpore. Dtnajpore 
1390 Mar. 5.| R. |*Ray, Sir Prafulla Chandra. Kt., D.Sc., 
F.A.8.B. University College of Science, 
Calcutta. 
1917 May 2.| R. | Ray, Kumud Sankar, M.A., B.Sc., M.P., 
Ch.B. (Edin.). 44, European Asylum 
Lane, Calcutta. 
1920 Mar. 3.|N.R.| Ra e, Narendra Nath. Bhagalpur. 
1918 April 3. fF M.| Robinson, Herbert C., Director of Mu- 
seums and Fisheries, reca tec Malav 
States. Kuala 
1900 April 4. | A. “Rogers, Lieut.-Col Sir peony Kt., CLE., 
M.D., 3B.S., F:R-C.P., F.R.C.8., F.A.S.B., 
F.R.S., I.M.S. Europe (c/o Medical Col- 
lege. Calcutta). 
1920 Mar. 3. | R. | Ronaldshay, The Right Hon. the Earl of, 
"dit | Governor of Bengal. Calcutta. 
Y 1901 Dec. 4. F.M. *Ross, Sir Edward Denison, Kt., C.LE., 
ta Ph.D.,  F.A.S.B.. Director, School of 
f Oriental Studies. London. 
1918 July 3.) R. | Roy, Dr. Bidhan Chandra, M.D., F R.c.s., 
| M.R.C.P. (Lond.), Lecturer, Campbell 
Medical School. 36, Wellington St., 
Calcutta. 
R. | Roy, Hem Chandra. 76/14, Upper Circu- 
| lar Road, Calcutta. 
Bons ——— docente pat Bahadur. 
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1919 Feb. 5. | R. 


1921 Feb. 


2. 


1916 April 5. 


1913 Apl. 
1919 Sept 
1916 July 
1898 Mar. 
1909 Mar. 
1917 Dec. 
1915 Feb. 


D 


3. 
5. 
2. 
3. 
5. 
3. 


1919 April 2. 
1902 May 7. 


1914 April 1. 


1897 Dec. 
1911 July 


1. 
5. 


1921 Nov. 2. 


1909 Jan. 
1913 Dec. 
1908 Mar. 


1916 Aug. 


6. 
3. 
4. 


Hh. 








KR. 



















N.R. 


N.R. 
R. | 


| 


— 






Roy, Srijut Sasadhar. 31, Haris Muker- 
jee Street. Bhowanipore, Calcutta. 

Roy, Khagendra Bhusan. 6/3, Ramdhan 
Mitter’s Lane, Calcutta, 


Saha, Radha Nath. 16, Lachmikundu, 
Benares City. 

Sahay. Rai Sahib Bhagvati, M.A., B.L, 
Offg. Inspector of Schools. Bhagalpur. 

Saksena. Debi Prasad, Offg. Dy. Inspector 
of Schools. Jhansi. 

Sarkar, Ganpati. 69, Baliaghata Main 
Road, Calcutta. [Cuttack. 

Sarkar. Jadunath. Ravenshaw College, 

Sarvadhikari, Sir Deva Prasad, Kt., C.LE., 
M A., B.L. 2, Old Post Office Street. Cal- 
cutta, 

Sastri, Ananta Krishna. 56/la, Sri 
Gopal Mullick Lane, Calcutta. 

Segard, Dr. C. P. Europe. [Calcutta . 

Sen, A. C. 80, Lower Circular Road, 

Sen, Jogendra Nath, Vidyaratna, M.A., 31, 
Prasanna Kumar Tagore’s Street, Cal- 
cutta. 

Sen-Gupta, Dr. Nares Chandra. Dacca. 

Seth. Mesrovb J. 19, Lindsay Street, Cal- 
cutta. ] 

*Sewell, Major Robert Beresford Seymour, 
M.R.C.S., L.R.C.F., 1.M.8. Europe. (c/o 
Indian Museum, Calcutta). 

Shah, Emdadul Haq, «w.r.c. Vill. Bhowk- 
sar, P.S. Chandina, P.O. Dist. Muda- 
jargar, Tippera. 

Shirreff, Alexander Grierson, B.A., LC.&. 
Europe (c/o India Office). 

Shorten, Capt. James Alfred, B.A., M.B., 
B.Ch., 1.M.S. d edical College, Calcutta. 


Shujaat Ali, Nasirul Mamalik Mirza, 
Khan n Bebadur — ul-General 
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1909 April 7. | A. | *Simpson, George Clarke, D.Sc., F.A.S.B. 
Europe. (c/o Meteorological Dept., 
Simla.) 
1918 Feb. 6 N.R.| Singh. Badakaji Marichiman. 38, Khicha- 
pokhari, Katmandu, Nepal. 
1894 July 4.| N.R | Singh, Raja Kushal Pal, m.a. Narki. 
1912 Mavy 1.| R. | Singh Roy, Rai Lalit Mohan, Bahadur. 
15, Lansdowne Road, Calcutta. 
1899 Aug. 29. N.R.| Singh, H.H. The Maharaja Sir Prabhu 
Narain, Bahadur, G.c.r.kE., Maharaja of 
Benares., Ramnagar Fort, Benares. 
1909 April 7. | N.R. | Singh, Raja Prithwipal, Talukdar of Su- 
rajpur. District Barabanki, Oudh. 
1899 Nov. 6. L.M. | Singh, H.H. The Hon. Maharaja Sir 
Rameshwara, Bhahadur, K.C.. EF. Dur- 
bhanga. [now. 
1913 July 2. | N.R., Singh, Rudradat, m.a., LL.B., Vakil. Lueck- 
1894 Feb. 7. | N.R.| Singh, H.H. The Maharaja Vishwa Nath, 
Bahadur. Chhatturpur, Bundclkhund. 

Singh, Shyan Narayan. Under Secretary 
to the Government of Bihar and Orissa. 
Patna, Bul KR. 

1918 Feb. 6 R. Singha. Kumar Arun Chandra, m.a. 120/3, 

pper Circular Road, Calcutta. 

1918 April 3. | N.R. Sinha. Raja Bahadur Bhupendra Nara —— 

| B.A. Nastpur Rajbati, Nasipur P 

1921 Feb. 2.|N.R. Sinha, Gopinath, B.A.. M.k.^.5. (London), 
Zemindar and Rais. Mohalla, Qua- 
nungu, Bareilly, U.P. 

1912 Sept. 5. | N.R.| Singhi, Bahadur Singh. Azimguny, Mur- 


1919 Nov. 5. | N.R. 


E shidabad. 
^ 1913 July 2. N.R.| Sivaprasad, R.A., Offg. Junior Secretary 
[i to the Board of Revenue, U.P. Allaha- 
- bad. 


1920 June 2. | R. | Skinner, S. A., Engineer and Director, 
Messrs. Jessop & Co., Ltd. 93, Clive 
| | Street, Calcutta. | 
—— 1920 Mar. 3. | N.K.| Smith, P. Bosworth. Oorgaum P.O. 
— . A 1901 Dec. 4. N.R. *Spooner, David Brainard, B.A.. Ph.D, 
T «tu as — | | -ASsB. Simla, | 
Stapleton, Henry Ernest, B.A.,  B.Se. 


na, Dacca. 
| Steen, „Major, Hugh Barkley, M.B., 1-M.S. 
U Wood Street, Calcutta. 
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1907 June 5. R. | *Suhrawardy, Abdullah Al-Ma'mün, Iftik- 
| harul Millat, M.A. D.Litt., LL.D., F.A.S. Ba, 
Bar.-at-Law. 56, Mi irza pur Street, Cal- 
cutta. 
1920 Jan. 7. R.  Suhrawardy, Hassan, M.D., F.R.C.S.I., L.M. 
(Rotunda), r.«.9,, London, r.c.v., Dis- 
| trict Medical Officer. Lillooah, E.1.R. 
1916 Sept. 27. A. Sutherland, Rev. W. S.. p.p., Scottish 
| Universities Mission. Kalimpong, Dar- 
jeeling Dist. 


Tacchella, C. F. H. Kurope (c/o Indian 
Institute of Science, Bangalore). 
Tagore, Kshitindranath. B.A. 6/1, Dwar- 
kanath Tagore Lane, Caleutta. 
Tagore, Prafulla Nath. 1, Darpanarain 
| Tagore Street, Calcutta, 
| 


1919 June 4 A 

1909 Jan. 6. R 

1914 April 1. R. 

1898 April 6. R. | Tagore, The Hon. Maharaja Sir Prodyat 
Coomar, Bahadur, ke.  Pathuriaghatta, 
Calcutta. 

Talbot, Walter Stanley, r.C.s. c/o Messrs. 
| H. S. King & Co. 9, Pall Mall, London, 
1910 Aug. 3. N.R. | Tancock, Major Alexander Charles. 315 

| | Punjabis, Nowshera, N.W.F.P. 
1893 Aug. 31.| N.R. Tate, George Passman. 56, Cantonment, 
| | Bareilly, U.P. 
1906 Dec. 5. | N.R.| Tek Chand, Dewan, B.A., M.R.A.S., 1.0.8., 
Deputy Commissioner. Gujranwala, 
Punjah. 
1878 June 5.| F.M.' Temple, Colonel Sir Richard Carnac, Bart., 
C.I.E., Indian Army. 9 Pall Mall, Lond. 
1909 Aug. 4. | NR. Thompson, John Perronet, M.A., I.c.s. 
Chief Secretary, Govt. of the Panjab. 
| Lahore. 
1904 June 1l. R. *Tipper, George Howlett, M.A.,  F.G.*., 
F.A.S.B. (clo Geological Survey — ol 
India, Calcutta.) 
N.R. ——— P. A., Prof. of Histor 
Hindu Un Mon Benares Jity. 


1904 Julv 6. F.M. 


— — 


1921 Dec. 7. Benares 


1861 June 5. 
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1901 Mar. 6. | F.M. *Vogel, Jean Philippe, Litt.D., F.4.s.B. The 
| University, Leiden, Holland. 
1894 Sept. 27. L.M. Vost, Lieut.-Col. William, t.m.s., 26, Crystal 
Palace Rack Road, Sydenham, London, 
S.E 


1902 Oct. 29.) R. |*Vredenburg, Ernest, B.L., B.Sc., A.R.S.M., 
| A.KR.C.8.. F.G.8., F.A. s.KH., Europe (c/o Geo- 
| | logical Survey of India, Calcutta). 


` 1907 July 3.) R. | Walker, Harold, A.R.C.5., F.G.S., A.M. Inst.M , 
Assistant — Superintendent, Geological 

Survev of India, Calcutta. 
1918 April 3. |N.R. | Wall, Col. F.,.c.w.G, C.M.Z.3.,  F.L.s. 

pLM.S. Sind Club, Karachi. 
1911 Feb. 1l. |N.R. Waters, Harry George, F.k.t.F.H., Chief 
Medical Officer, 1.1.5. Allahabad. 


1909 Dec. 1. N.R. Webster, J. E., c.s. Sylhet, Assam. 
1913 April 2.) A. White, Bernard Alfred. Chartered Bank 
|. Buildings, Calcutta. 
1915 Jany. 6. N.R.. Whitehouse, Richard H. (r.E.5.). Central 
Training College, Lahore. 
1906 Sept. 19. N.R. Whitehead, Richard Bertram, 1.0.83. 
Hupar, Umbala, Punjab. 
1915 May 5.|/N.R. Williams, L. F. Rushbrook, B.A., B.Litt. 
Europe (c/o Allahabad University). 
* 1919 May 7.|N.R. | Wills, Cecil Upton, B.A., r.c.s. Nagpur. 
P 1906 Mar. 7. N.R. Woolner, Alfred Cooper, M.A. Punja! 


University, Lahore. 

R. | Wordsworth, William Christopher. Presi 
dency College, Calcutta. 

N.R.| Wright, Henry Nelson, B.A.. rc.s. Dist. 
Judge. Bareilly. 


1908 April I. | 
1894 Aug. 30. 


1911 Aug. 2. 
1906 June 6. 
/—  — 1910 April 6. 
| | 1919 Feb. 5. 
" 2n — 1919 July 2. 
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A. | Young, Gerald Mackworth, B.A., 1.6.5. 
Europe (c/o India Office). 
F.M.| Young, Mansel Charles Gambier. Khagaul 
| | P.O. Dinapore, E.I.R. 
N.R.| Young, Capt. Thomas Charles McCombie, " 
w- M.B., L.M.S. Shillong, Assam. 
N.R.| Yazdani, G. Hyderabad, Deccan, 


N.R. Zafar Hasan, Arehawological Survey of 
| India, Delhi. 
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SPECIAL HONORARY CENTENARY MEMBERS. 





ate ection, 


1884 Jan. 15. 


1884 Jan. 15. 


Revd. Professor A. H. Sayce, Professor of 
— —— Queen's College. Oxford, Eng- 
and 

Monsieur Emile Senart. 


18, Rue Francois Jer. 
Paris, France. 


HONORARY FELLOWS. 





1895 June 5. 
1896 Feb. 5. 


1590 Dec. 6. 


1904 Mar. 2. 
1904 Mar. 2. 


1906 Mar. 7. 
1908 July 1. 
1911 Sept. 6. 
1911 Sept. 6. 


1911 Sept. 6. 


i) 1915 Aug. 4. 4. 
e TAS Ed 4 


Prof. Edward George Browne, — M.B., 


Observatoire d' Astronomie 


Dr. Jules Janssen. 
Physique de Paris, France. 

Charles H Tawney, Esq., M.A., C.LE. 
Office, London. 

Professor Charles Rockwell Lanman. 9, Farrar 


cjo India 


Street, Cambridge, 
America. 


Massachusetts, U.S. 


Professor Edwin Ray Lankester, M.A., LL.D., 


F.R.S. British Museum (Nat. Hist.), Crom- 
well Road, London, S.W. 

Professor Sir Ramkrishna Gopal Bhandarkar, 
K.C.I.E. Poona. 

Sir George Abraham Grierson, K.C.LE., Ph.D., 

D.Litt., C.LE., IL.C.S. (retired). Rothfarnham, 

Camberley . Surrey, England. 

The Right Ton’ ble Baron Curzon of Kedleston, 
M.A., D.C L., F.R.S. 1, Carlton House Terrace, 

QS.W. 

Lieut.-Col. Henrv Haversham Godwin-Austen, 
F.R.S.,  K.Z£.8.. F.R.G.S, Nora Godalming, 
Surrey, England. 

Lieut.-Col. Alfred William Alcock, C.LE., M.B., 
LL.D., O.M.Z.8., F.R.8., I.M.S. (retd.). Heath- f 
lands, Erith Road, Belvedere, Kent, ngland. 


M.R.C.S., L.R.C.P., M-R.A.S. Pembroke College, 2 
ey igi | Tarka- 


d, —— 
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Date ot Election a 


1915 Aug. 4. | 

| | 
1916 Dec. 6. . 
| 
1917 Mav 
1920 Feb. 


| 


1920 Feb. 


1920 Feb. 1 


1920 Feb. | 


2. 
4. 
4. 
1920 Feb. 4. 
4. 
4. 
1920 Feb. 4 
1920 Feb. 


+. 
1920 Feb. 4. | 


1920 Feb. 4. 
1920 Feb. 4. | 
1920 Feb. 4. 





Sir Joseph John Thomson, Kt., O.M., M.A., Sc.D., 
D.Sc., LLD., Ph D. Trinity College, Cambridge, 
England. 

Dr. G A. Boulenger. F.R.S, LL.D.. British 


Museum (Nat. Hist.) Cromwell Road. 
London, S.W. 


| Herbert A. Giles, Esq.. rr.p.. University of 


Cambridge. Cambridge. 

Sir Charles Eliot, K.C.M.G., C.B., M.A., LL.D.. 
D.C.L. H.M. Ambassador at Tokyo. 

Prof. T. W. Rhys Davids, LL.D., Ph.D., D.Sc. 


~- University College, London 


Prof. Sylvain Lévi, Collège de France. Paris. 

Sir Aurel Stein, K.C.LE., Ph.D.. D.Litt, D.Sc. 
Srinagar, Kashmir. 

Prof. A. Foucher, D.Litt., University of 
Paris. 

Arthur Keith, Esq., M.D., F.R.C.5,, LL.D., F.R.S., 
Roval College of Surgeons of England.  Lin- 
coln's Inn Fields, London, W.C. 2. 

R. D. Oldham. Esq.. F.R.S., F.G.5., F.R.GS. 
|, Broomfield Road, Kew, Surrey, England. 

Sir David Prain, Kt., C.M.G., C.I.E., M.A., M.B., 
LL.D.. F.R S.F., F.L.S.. F:R.S., F.Z.S.. M.R.L.A., 
"pon Botanic Gardens, Kew, Surrey, Eng- 

nd. 

Sir Joseph Larmor, Kt., M.P., M.A., D.Sc., LL.D , 
D.C.L., F.R.S., F.R A.S. Cambridge. 

Sir James Frazer, Kt., D.C.L. LL.D., Litt D. 
|, Brick Court, Temple. London, E.C. 4. 

Prof. J. Takakusu. Imperial University of 
Tokyo, Japan. 





FELLOWS. 


| ; Date of Election. | 


Y 1910 Feb. 2. 
C 1910 Feb. 2 









. 1910 Feb. 2 


/— 1910 Feb. 2. 
1 —— MM 
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N. Annandale, Esq., p.s-., €. M.Z.8., F.L.S. 


The Hon'ble Justice Sir Asutosh Mukhopa- 


dhyava, Kt., C.5.1., M.A, D.L., D.Sc., F.R.A.8., 
F.R.S.K. | 
I. H. Burkill, Esq., M.A.. F.L.S. 
Mahamahopadhyaya Haraprasad Shastri, c 1.E., 


M.A. 
Sir Thomas Holland, k.c.s.1., K.C.LE., D.Se., 
A-R.0.9., F.Q.S., F.R.S. 






! r ; 
Ys. 
d q ^ EL. 
@ 
sant i : 


Date ot PCL 


1910 Feb. 
1910 Feb. 


1910 Feb. 
1910 Feb. 


1910 Feb. 
1910 Feb. 
1911 Feb. 


1912 Feb. 
1912 Feb. 
1912 Feb. 
1912 Feb. 
1912 Feb. 
1912 Feb. 
1913 Feb. 
1913 Feb. 
1913 Feb. 
1915 Feb. 
1915 Feb. 
1915 Feb. 
1915 Feb. 
1916 Feb. 
1916 Feb. 
1916 Feb. 
1917 Feb. 
1917 Feb. 
E 1918 Feb. 
1918 Feb. 
1918 Feb. 
1919 Feb. 
1919 Feb. 
€ 919 Feb. 
1921 Feb. 
1921 Feb. 
1921 Feb 
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T. H. D. La Touche, Esq.. BA., v.G.s. 

Lieut.-Colonel D. C. Phillott, Ph.p., Indian, 
Army (retired). 

Sir Prafulla Chandra Rav. Kr. D.Sc. 

Lieut -Col. Sir Leonard Rogers, Rt., CILE.. M.D.. 
B.S., F R.C.F.. F.R.C.8 , F.R.S., T. M.S. 

Sir E. D. Ross, Kt.. CLER.. Ph.D 

M. W. Travers, Esq.. D.St , F.R.S. 

Sir H. H. Havden. Kt., C.S.I.. C.I.E., D.Sc., B.A., 


H.E., B.A.1.. F.G.S., F.R.S. 
H. Beveridge. Esq.. pow ———— 
Sir J. C. Bose, Kt., C.S.T., C.T.R.. M.A., D.Sc. 
P. J. Brühl, Esq., rh D.. v.c.s. 


Capt. S. R. Chr eaters. 1-M.S. 


Charles Stewart Middlemiss, Esq., B.A., F.a.s. 


Lieut.-Col. A. T. Gage, 1.M.s. [F.G.s 
E. Vredenburg. Esq.. B-L., B.Sc., A.R.S.M., A-R.C.8., 
J. Ph. Vogel, Esq.. Ph.D. Lir. D. 


|. Dr. S. W. Kemp. n.a. 
| Major E. D. W. Greig, C.1. &., M.B., I.M.S. 


G. H. Tipper, Esq., M-A.. F.G.S5. 

D. B. Spooner, Esq., Ph D. 

H. H Hnines, Esq., F.C.H.. F.L.s. 

Lieut..Col. C. Donovan, M.D., I.M.S. 

R. Burn, Esq., C.LE.. r.c.s. 

L. L. Fermor, Esq., A-R.S.M., D.Sc., F.G.S. 

G. C. Simpson, Esq., D.Sc., F.R.S. 

F. H. Gravely. Esq.. D.Sc. 

J. L Simonsen, Esq., rh.D. 

Lieut.-Col. D. McCay. M.D., 1.M.S. 

Abullah Al-Mámun uhrawardy, Esq., M.A., Ph.D. 
J. in Brown, Esq., Oo. B. EF., M.LM.E., F G.S. 
W. . Christie, Esq., B.Sc., Ph.D. - 


|. D. R Bhandarkar. Es 4 M.A- 
. Major R. P. Seymour Sewell, 1.9.8. 


Lieut. -Col. F. Wall, CO M.G.. I. M.S. 


U. N. Brahmachari, Esq.. M.A., PE .D., M.D. 
. B. L. Chaudhuri, Esq.. B.A., D 30., — F.R.S.E 








1899 Nov. 1. Revd. E. Francotte, s.1. 30, Park Street, Oal- 


culta. 

1902 June 4. Revd. A. H. Francke Europe. 

1908 July !. Rai Sahib Dinesh Chandra Sen, m.a. I9, * 
Visvakos Lane, Calcutta. 

1910 Sept. 7. Shamsul Ulama Maulavi Ahmad Abdul Aziz 

Azeez Bag, City-Hyuderabad, Deccan. 

1910 Sept. 7. L. K. Anantha Krishna Iver, Esq. Trichur. 

1910 Dec. 7. Rev. H. Hosten, s.. 30. Park Street, Calcutta 

1915 Mar. 3. E. Brunetti, Esq. 27, Chowringhee Road, Cal- 
cutta. 

1915 Dec. 1. Pandit Jainacharya Vijayadharma Surisvaraji. 
Yasovijaya Granthamal Office, Benares City. 

1919 Sept. 3. H. Bruce Hannah Esq., Bengal Club, Calcutta. 


1921 Jan. 5. Professor Shahay Ram Bose. 3.D.. F.r.s. 


LIST OF MEMBERS WHO HAVE BEEN ABSENT 
FROM INDIA THEEE YEARS AND 
UPWARDS.* 


* Hule 40.— After the lapse of three vears from the date of 
a member leaving India. if no intimation of his wishes shall in 
the interval have been received by the Society, his name shall 
be removed from the List of. Members. 


The following members will be removed from the next 
Member List of the Societv under the operation of the above ^ 
rule :— 

Lieut.-Col. C. Donovan, M.D., LM.S., F.A.8S. E. 
Geoffrey D. Hope. Esq., i.sc., Fh D. 

Rev. KR. P. Newton. m.a. 

Pestonji Sorabji Patuck. Esq.. tos. 

Dr. C. P. Segard. 

Herbert Neil Randle, E=q., n.a. 


à LOSS OF MEMBERS DURING 121. 
By RETIREMENT. 








68 ©). 


Lieut.-Col. E. H. Brown, M.D., 1.M.s. (retired). 

The Hon. Mr. W. W. Hornell. 

The Ven' ble W. K. Firminger, M.A., B.D., F R.G.S. 

Mr. W. E. Andrews, s.a. (Oxon). 

Sir J. G. Cumming. K.C.LE. C.S.L, C.LE., £.6.8., 
( retired ). 

Dr. Gopal Chandra Chatterji. M.B. 

Sir Edward Gait, K.C.5.1.. C.S.1., C.1.K., F.A.S.B., 1.0.8. 

Dr. G. D. Hope, p.se., Phen. 


Lt.-Col. F. O'’Kinealy. m.r.c.s. (Eng.), L.R.C.P. 
(Lond.), roars. 


Lala Sita Ram. B.A. 


Bv DEATH. 
Ordinary Members. 

Babu Roormall Goenka. 
Babu Pratapa Chandra Ghosh, B.A 
Shaikh Laiq Ahmed Ansari. 
Dr. Suresh Prasad Sarvadhikari. 
Mr. Jogendra Nath Das Gupta, B.A. (E.M. ). 
Lieut.-Col. C. T. Peters, M.B., 1.M.s. (retired). 


Hon. Feliow. 
Prof. E. B. Tylor, D.C.L., LL.D., F.R.S. 


RULE 38. 


Abul Kalam Mohvuddin Ahmed Azad. 
Babu Rama Nath Khanna. 
Prof. Kazunobu Kanokagi. 
Pandit Harnarayan Shastri. 
Pabu Daya Ram Sahni. |. 
Babu Kashi Nath Das. 
Reve 40, 
Capt. F. T. P. Ebden. 73rd Carnatic Infantry. 


Alain Raffin, acf ; 
m Travers, Esq. 





Morris Willia 
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1907 
1911 
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1915 
1919 
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Sarasi Lal Sarkar, M.A. 
Surendra Nath Maitra, ara. 


Akshoyakumar Mazumdar. 


t Jitendra Nath Rakshit. 
i Jatindra Mohan Datta. 


Rasik Lal Datta. 

Saradakanta Ganguly. 
Nagendra Chandra Nag. 
Nilratan Dhar. 
Bibhutibhushan Dutta, M.se. 
Dr. JInanendra Chandra Ghosh. 


BARCLAY MEMORIAL MEDAL. 


RECIPIENTS. 


E. Ernest Green, Esq. 

Major Ronald Ross, F.R.C.S., O.B., C.LE., F.R.S., 
1.M.S. (retired). 

Lieut.-Colonel D. D. Cunningham, F.R.S., C.I.E., 
tars. (retired). 

Lieut.-Colonel Alfred William  Alcock, 
LL-D., G.LE., F.R.9. 

Lieut.-Colonel David Prain, M.A., M.B., LL.D., 
F.R.S., I.M.S. (retired). 

Dr. Karl Diener. 

Major William Glen Liston, M.D., C.I.E., I.M.S. 

J. S. Gamble, Esq., C.LE., M.A., F.R.S. 

Lieut.-Colonel enry Haversham Godwin- 


MB, 


Austen, F.R.S., F.Z.S., F.R.G.5. 
N. Annandale, Esq., 
F.A.S.B. 
Lieut.-Col. Sir Leonard Rogers, F.R.S., C.LE., 
F.R.C.S., M.D., B.Sc., F.R.C.F., I.M S. (retired). 


D.Sc., Q.M.Z.S., F. L.S., 
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NOTE ON 


PROCEEDINGS OF THE ORDINARY GENERAL 
MEETINGS, 1921. 


_ These have been published in Volume XVII, 1921, No:4, 
pp. cexlix-celxvy. No meetings were held in October and 
ov i 








. 13. An Automatic '' make and break '' Key for Actuat- 
ing the Heating and High Potential Circuits of a 
Coolidge X Ray Tube. 


By E. P. Harrison, Ph.D., F.E.S.E., F.Inst.P. 
and 


NARENDRA Nata SEN. 


In using a Coolidge tube for operations (such as photo- 
graphy of a Lane diffraction pattern) in which the tube Kaa to 
bo “run” for considerable periods with currents greater than 
3 milliampere and during which the anticathode may become 
Y overheated it is convenient to allow the tube short 
periods of rest for cooling. To eflect automatic * make ™ and 
r break" of the three circuits (heating, interruptor and coil- 


* * 





sa ———— + l 
wr 


Fio. 1. 


b is desi * e iniu the tube for 5 minutes, then 
Gras ut — it for 5 minutes, once more cool 








222 - Journal of the Asiatic Society of Bengal. [N.S., XVIII, 


The problem resolves itself into— 


(1) * Making"' the 3 cireuits in the correct order with 
-An interval of (say) 5 seconds between each “ make "' 
(2) Keeping the circuits '* made " for 5 minutes (Ist 
stationarv state). 
(3) '* Breaking ” the 3 circuits in the reverse order. 
(4) Keeping them *' broken " for 10 minutes (2nd sta- 
tionary state). 

An American clock (Fig. 1) with an alarm system is 
employed to actuate the various keys. The axis 00° (which is 
the axis of the striking system 
in the clock) and all wheels 
and cams on it (P, Q, R, S5, e) 
remains^ stopped or can be 
rotated by the clock: if free 
to rotate 00^ makes one revo- 
lution in a few seconds, during 
which, 

(i) Excentrie cam Q actu- 
ates n lever L which 
depresses D into its 
mercury cups and 
" makes " the heating 
circuit; 

(ii) The contact piece e 
makes brush contacts 
at E thus completing 
momentarilv a relav 

circuit (Fig. 3) which “ makes " the 220 volt circuit | 
containing the mercury interruptor; ` 
(iii) Excentric cam P actuates a plunger F which** makes ™ 
the coil primary circuit and starts the tube. 


According to the angular adjustment on the axis of the 
two cams P and Q and the contact piece e the order òf the — — — 
above operations is determined. The order of contacts is 
actually that described above. Dg m t 

The process by which the motion of the axis 00' is started — —— 5 
and stopped so as to produce 5 seconds intervals between 
the 3 contacts and 5 and 10 minute stationary states, is 8$3 7 44 
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Suppose now that stationary state II is just over and it is 
necessary to ' make" the circuits, 


The following operations occur :— 


The lever M is raised by one of the teeth on the wheel A 
(minute-hand axis, period 1 hour). The axis 00° is however 
still held in check by the catch N'; 5 seconds afterwards, 
under the influence of the teeth of the wheel B (period 20 
seconds) N releases C and allows rotation of the axis through 
60°; then re-engages with C* and stops the motion; after 
another 5 seconds n new tooth in B causes N to release C 

' again, allowing a further rotation of 60° and no more. 

After still another 5 second interval N releases C a third 
time, allowing a third rotation of 60° and no more. 

At this stage after rotation of 3 x 60* = I80^ the lever M 
descends into the slot r' and stops the axis for 5 minutes. For 
this stoppage to occur at the right moment, A must be correctly 
adjusted on its axis. 





: The 3 connections D, E and F all being ** made" the 

. Coolidge “ runs" for 5 minutes. At tho end of 5 minute: 
M again rises and catch N actuated by B proceeds to permit 

—* three 60° revolutions as before, during which, the cam P ratses 


F end breaks the coil primary; the contact piece e actuates 
the relay (Fig. 3) and breaks the 220 volt circuit; the cam 
“Q” breaks the heating circuit. 
As before there are 5 second intervals between the three 

operations. | : 

^. Finally, M descends into slot r again and stops the motion 
for 10 minutes. | | ; 
= The circuits are now all“ off " and the Coolidge cools. 
ss" The process is then repeated automatically. 















catch K rigidly attached to N is pushed aside by 
——— the arm a in the direction of the arrow 
f the wheel C, thus releasing K from the pin p (on 
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* * 
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The following points are worthy of notice :— 

l. Since the heating circuit of the Coolidge is in connec- 
tion with the secondary circuit of the coil, the cells. ammeter and 
resistances used in the heating circuit are necessarily insulated 
from the earth. 

Consequently the heating circuit mercury cups D must be 
insulated from the clock itself and must in addition, be 
separated from the nearest conductor on the clock by an insu- 
lator of length not less than the maximum alternative spark 
gap used with the coil. To this end, the arm which carries D 
is made of ebonite and is about 5" long. See Fig. 4. 





i LI 


2 The wheel B revolves once in 15 seconds. Its energy 
is small and it is inadequate of itself to stop the motion of the 
axis 00’ by engaging direct with the wheel S. Hence the 
necessity for making the catch N, actuated by B engage first 
with a wheel C which in turn engages with 5, thus increasing 
the mechanical advantage of B. 

3. The periods to be adopted for the 2 stationary states, 
whieh periods depend on the conditions under which the 
Coolidge is required to work, can be altered by altering the 
arrangement of the teeth on the wheels A and E. Wheels of 
various type can be prepared and put on as required. 








14. Dates of the Votive Inscriptions on the Stüpas at 
Sanchi. 


By R. C. MAJUMDAR, Dacca. 


The chronological classification of the ancient monuments 
: of India has of late engaged tbe attention of oriental scholars. 
S Sir John Marshall who has gone into this branch of study 
somewhat deeply has arrived at more or less definite conclu- 
sions regarding the dates of various monuments and '' traced 
the history of early Indian art step by step through the first 
four centuries of its evolution." His theory is based on * a 
serious critical analysis of the sculptures carved upon these 
monuments ” and he has " used their style and technique as - 
criteria to determine their date." It appears Sir John Mar- 
shall did not rest satisfied with this line of evidence alone but 
realised ‘- the necessity of working out the dates of the ancient 
monuments of India also from palaeographic indications " 
With this object in view he initiated an enquiry into the 
subject and evidently chose Mr. Rama Prasad Chanda, B.A., 
to undertake the work. It may be at once said that the 
realisation of the importance of an enquiry on the above line 
and the selection of the scholar to undertake the work alike 
reflect great credit upon the scholarship of Sir John Marshall. 
Mr. Chanda undertook the work in right earnest and the 
results achieved by him are embodied in a beautiful memoir 
ublished as the first number of the ** Memoirs of the Archwo- 
logical Survey of India." The net conclusions arrived at by 
Mr. Chanda, so far as we are concerned with them here, may 
be presented in his own words. 
“To sum up, the Brahmi inscriptions from the third 
century B.C. to the second century A.D., may be chrono- 
logically arranged in the following order :— 


l. Edicts of Asoka. 












1 2. Nagarjunt Hill cave inscriptions of Asoka's grand- 
* * son Dasaratha. 
3. Besnagar Garuda pillar inseriptions. 
" | 4. («) Inscriptions on the railings of Stüpa I at 
| Sanchi. 


(b) Inscriptions on the railings of Stipa II at 
A BSBancht _ 
— 





esnagar Garuda pillar inscription of tbe year 12 
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after the installation of the mahārāja Bhaga- 
vata, 

(b) Inscription of Nüvyaniká, widow of the Andhra 
king Satakani I in the Nánághát cave. 

(c) Bharhut torana (gateway) inscription, 

Hathigumphá inscription of Khüravela king of 

I&alinga. 

Safichi forana inscriptions. |. 

Inscriptions of the time of Sddasa. 

Inscriptions of the time of Kanishka.” (pp 14—15) 


It may be remarked here that although four classes of 
inscriptions are included under No. 4 it is clear from the body 
of the text (p. 4), that the author looks upon each of them as 
earlier than the one following it. The Sánchi forana inscrip- 
tions thus occupy the tenth place in the chronological series 
and are referred to by the author to *' the first rather than the 


* 


Sen GS 


second century B.C.” (p. 7) Mr. Chanda winds up the 


summary of his results by the following remarks: “ The con- 
clusions arrived at above as to the relative ages of these early 
monuments would perhaps carry conviction enough if they 
were based on considerations of palaeography alone ; but when 
we find that they are borne out by another and wholly inde- 
pendent line of evidence, then the conviction of their correct- 
ness becomes almost a certainty.” He then points out in 
detail how the conclusions of Sir John Marshall, based on an 
examination of the style and technique of sculptures, are in 
substantial agreement with those propounded by him. 

The striking agreement of the results achieved by 
inquiries on different and wholly independent lines of evidence 
is no doubt a gratifying circumstance and goes a long way 
towards establishing the substantial correctness of both ; but 
before accepting this point of view it is necessary to submit 
the working out of each ga Te OTHE line of evidence to a 
rigorous critical examination. It is the object of the present 
paper to attempt such a scrutiny into the particular line of 
evidence chosen by Mr. Chanda. 

In the first place, the definiteness and the completeness 
of the scheme suggests an element of doubt about its accuracy. 
Mr. Chanda distinguishes nine or ten distinct stages of develop- 
ment, marked by pronounced differences of greater or less 
degree, in the system of Indian alphabet that was in use from the 
latter part of Asoka's reign to the first century B.C., or in about a 
century and a half. “This would mean that in about fifteen 
the alphabetic system underwent a 

—a conclusion which seems to be 
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reneral considerations, but the 
the same basis, we are entitled — 
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to expect at least six distinct stages of alphabetical develop- 
ment in the series of inscriptions which begin in the third 
vear of Kanishka and terminate in the year 99 of his era. 
For there cannot be any valid ground for the supposition that 
changes in the alphabet took place at much longer intervals 
immediately or shortly after the Safichl toranas were erected 
than was the case before. The fallacy may be similarly 
demonstrated by taking into consideration the inscriptions of 
any other period of Indian history. The situation is rendered 
still more complex bv another consideration Mr. Chanda 
himself recognises the fact that the differences in the tnscrip- 
tions on the railings of Stipa I and Stipa Il at Safichi are com- 
paratively very slight and that '* the latter may be somewhat 
later than the former.” He even puts the two under one general 
chronological division. Yet he sets down the interval between 
the two as that of one generation (p. 4) which can by no 
means be considered to have been less than twenty-five years, 
According to his own views, therefore, the differences between 
the broad chronological divisions must be considerably more 
than twenty-five years each. But leaving aside the fourth 
group which, with its four sub-divisions, comprised about one 
hundred wears on the above calculation, there remains a 
period of only fifty years or a little over that, for accom- 
modating the six broad chronological divisions mentioned by 
him. It thus appears to be difficult to reconcile the different 
views put forward by the author and one can only hope that 
he will satisfactorily explain his position. In any case these 
considerations seem to suggest grave doubts about the 
correctness of the fundamental principles underlying Mr. 
Chanda's work and the impression gains ground that there is 
something wrong in his basic assumptions, an impression 
which I regret to sav, is strengthened rather than weakened by 
a detailed examination of the work to which we next proceed. 

There is a preliminary difficulty in any detailed examina- 
tion of Mr. Chanda's theory, which I think must be stated at 
the outset. Mr. Chanda has not utilised the brilliant oppor- 
tunity he had, thanks to Sir John Marshall, of making n chart 
of all the different types of letters used in the Sanchi Inscrip- 
tions on the lines laid down by Bühler. In the absence of the 
facsimile of all the inscriptions, this alone would have enabled 
his readers to judge for themselves the whole palaeographic 


— question in general. and the correctness of his own views in 
particular. Instead of doing that Mr Chanda has given us 


T merely the facsimiles of a few typical examples. It is 
| Er needless to point out that the typical examples chosen by an 

author labour under the same defects as the eye copy of an 
— ánseription : for, in both, the author is prepossessed by his own 
views about the matter. Thus his plates of the Sáfchi 
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tions which are written in what he chooses tocall the “ regular 
monumental type." He seems entirely to omit others which 
abound in earlier forms, e.g. the inscription on the middle 
pillar of the additional rail attached to the eastern gate. Ashe 
himself admits that '* in palaeographic inquiry the most diflicult 
part is the selection not only of the test letters, but of the 
test froms,— the regular contemporary monumental forms " (p. 
14), we may be excused if, in this matter, we refuse to take on 
trust the views of any scholar, however great, without having 
an opportunity of judging things for ourselves. Mr. Chanda 
expresses the very laudable desire that the plates in bis book 
are “intended to help students to draw their own conclusions, * 
but as they are selected on a particular hypothesis, they are of 
little value from that point of view In short, the plan he has 
followed seems to be defective, inasmuch as it does not place 
before the readers all the materials necessary for an independent 
judgment of the whole problem or of the particular views put 
forward in the book. With these prefatory remarks we proceed 
to examine Mr. Chanda's theory in detail. 

In order to prove the prioritv of the first three groups of 
inscriptions to those of the Sanchi railing Mr. Chanda has made 
a comparison of the fonr test letters a, bha, ra and he (p. 2). 
Following his method we consider them one by one. 

I. Regarding the shape of the letter a Mr. Chanda re- 
marks -—* This angle formed by the two arms of a meeting at 
a point on the vertical line is the characteristic of almost all 
the as and s in the edicts of Asoka, and es and às with arms 
that do not meet, but leave a little intervening space on the 
vertical line (as in line 5 of the Sanchi pillar edict, Æp. Ind., 
Vol. II, plate facing p 369) are exceptional" (p. 2). This 
does not seem to be a correct statement of facts. Even a cur- 
sory examination of the published facsimiles of the Asoka in- 
scriptions would convince anybody that “ the angle formed bx 
the two arms of a meeting at a point on the vertical line” is 
not the * characteristic of almost all the as and as in the edicts 
of Aéoka." Leaving aside minor varieties, at least five of 
which were distinguished by Bühler, there are tree types of « 
met with in Asoka's edicts, viz. the two noticed by Mr. Chanda, 
and a third in which the arms meet at a point which is at a 
short distance to the left of the vertical! and joined to it by a 
short horizontal line. Now, a general examination of the 

- records shows that each of these types occurs pretty frequently, 
and none of them can be said to be the characteristic a ora 
in the edict of Asoka. With a view to ascertain the propor- — 
tions in which they occur in the edicts of Asoka, we have ana- zr 
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meet but leave a little intervening space on the vertical line, 
fifty examples of the third twpe in which the two arms 
meet at a point to the left of the vertical line and joined to 
the latter by a short horizontal stroke, and there is one 
example of a minor variety. This analysis makes it difficult 
for us to accept Mr. Chanda's views that the first type is the 
characteristic of almost all the «s and asin the edicts of Asoka 
and that the second type is exceptional. It is equally difficult 
to accept his statement that “in the Nag&irjunt Hill Cave in- 
scription of Dasaratha the arms of all the «s and as make 
a sharp angle on the vertical line." It is quite clear even from 
the blurred facsimile given in Plate I of his Memoir that some, 
if not most, of the as and as belong to the third type (cf. e.g. 
a in anamtaliyam in No. I, 1. 2. a in anamtaliyam in No. Itt, 
1. 2, anda in abhishitend in No, IT, 1. 2). 

It is thus quite clear that the first type of @ cannot be 
looked upon as the regular momumental type either in the 
time of Asoka or in that of his grandson, and that as such it 
cannot be taken as a test letter to denote the age of the epi- 
graphs. The same conclusion is also forced upon us when we 
remember that this type of a was in use throughout the period 
Mr. Chanda has passed in review and occurs not only in the 
Safchi inscriptions but also in the inscriptions of the time of 
Sodása and the Kushanas. (Cf. e.g. a in (1), «cha plate IV, 
No. 2,1. I; (2) achariya and arahamta, Ep Ind., Vol. HI, p 396, 
No. 377. 11. 2. 4. (3) amohiniye. ayavati and arahata in plate 
VI, No. 6, 11. 3-4. (3) araha Ep. Ind, Vol Il. p. 356 No. VI 
1. 2. Mr. Chanda has noticed the occurrence of this type in the 
Safichi inscriptions and has explained it away as archaic, but 
he has not referred to its continued use till the time of the 
Kushanas. 

It may be argued that although the first type was known 
throughout the period, it was more in use in Asoka's time 
than in any subsequent period, and as such its presence in 
greater or less degree may be taken as an indication of the 
priority or posterity of the epigraphs in which it occurs Mr. 
Chanda himself, throughout his work, lays great stress upon 
this principle. Evidently he does not care so much whether 
a particular form of letter was generally known in one period 
or not, but his only concern is whether it was most in use. 
This follows quite clearly from his arguments in the case of 
the other two test letters bha and ra. He admits that the types 
of these letters which are most in use in the Sáncht Inscriptions 
are also to be found in the Asokan records, but as they occur 
but rarely in the latter they are. looked upon as decidedly of 
earlier date than the former. Now let us test this principle 





by à concrete example. As has been already shown above, the 
third type of a occurs most frequently in the Girnár records 
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Asokan records in general. Now this is the type mostly to be 
found in all decidedly later inscriptions, such as those of 
Sodása, the Kushanas, the Andhras, the Western Kshatrapas, 
etc., and the later the period almost exclusive becomes its use. 
But it is the second type of a that is used exclusively in the 
inscription of Heliodorus and almost exclusively in the Safichi 
and Bharlhut inscriptions. Now if the greater or less frequency 
of a type, which is mostly found in a decidedly later inserip- 
tions, is looked upon as indication of later or earlier age, the 
Heliodorus inscription together with the Saneht and Bharhut 
inscriptions must be looked upon »s earlier in point of time 
than the records of Asoka! 

Now there can be no question that at the time when the 
Heliodorus inscription was composed all the types of a were 
known,— for this is conclusively proved by the fact that they 
were all used in later times. And yet the engraver selected 
only one of them to the exclusion of the other two. This 
proves, if proofs were necessary, that the greater or less fre- 
quency of the different forms of a letter which were all fairly 
in use at a particular period does not necessarily indicate an 
earlier or later age,— I use the expression ' fairly in use’ for the 
stray occurrence of an irregular form which may possess some 
affinity toa much later type docs not at all count in this con- 
sideration. Mr. Chanda has not, however, kept this point in 
view in selecting ra and bha as test letters. Thus the type of 
bha which is mostly to be found in Asokan records also occurs 
in the Sánchi inscriptions, and, reversely, the type mostly to 
be found in the Saficht inscriptions also occurs in the Asokan 
records. Both the types were thus known to the engravers of 
the two series of inscriptions and no necessary indication of 
age is furnished by the fact that one of the types predominates 
more in one series than in another. 

Similar arguments apply to the third test letter ra. The 
corkscrew type of ra which he holds as a test of early age, and 
the presence of which in the inseription of Heliodorus marks 
it, in his opinion, as earlier than the Sárchi inscriptions, occurs 
also in the Bodh-Gaya railing to which he assigns a consider- 
ably later date, on the strength of other tests. This is a 
serious inconsistency and goes a long way towards provin 
that the particular type of ra cannot be used as a test o 
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Sánchi group, would, when applied to ka lead to a diametrically 
opposite conclusion. 

As regards the fourth test letter Aa Mr. Chanda himself 
admits that the Sāñch type of Aa occurs pretty frequently 
m the Asokan records but that it is found almost exclusively 
in some of the pillar edicts. “ But,” remarks Mr. Chanda, *'* if 
^a is derived from the Aramaic He turned upside down and 
from right to left, the first type of Aa should considered as 
more archaic. In the Nágárjuni hill cave inscriptions of Dasa- 
ratha all the Aas are of this archaic type. So the total ab- 
sence of this type of ha in the older votive inscriptions of 
Safichi, as in other decidedly post-Mauryan inscriptions is 
not without chronological significance ". Mr. Chanda has also 
advanced similar arguments in order to prove the antiquity of 
the first type of a. But speculations on this line are of no use, 
as the derivation of the Bráhmt alphabet from the Phoenician, 
far less the derivation of the individual Brahmi character from 
those of the Phoenician alphabet, as suggested by Bühler, are 
far from being conclusively proved as vet. Quite recently the 
theory has been vigorously challenged by Prof. D. R. Bhandar- 
kar and he has produced facts and figures which go a great 
way towards demolishing it. 

There is, however, a strange inconsistency in the above 
argument. Ifall the Aas in the inscription of Dasaratha are of 
archaic type, it must, on the principle adopted by Mr. Chanda, 
be looked upon as earlier in date than even the Asoka inscrip- 
tions wherein the has of the later type occur as frequently as 
the earlier! 

The above discussions will make it quite clear that a, bha, 
ra, and ha are not really test letters, or, in other words, the 
forms of these letters found in Safichi inscriptions do not lead 
to any definite inference regarding their age. As Mr. Chanda 
has based the chronological divisions of the first four groups 
of inscriptions solely on the basis of these tests this part of his 
theory requires, in my opinion, further evidence before it can 
be accepted even as a working hypothesis 

It is indeed difficult to form any opinion on the age of the 
letters of the Sanchi inscriptions till the estampage of the 
whole series is available for comparison. But if an opinion 

ean be hazarded on the accessible materials, there does not 
seem to be any valid reason for rejecting the views of Cun- 
ningham and Bühler that the inscriptions on the railing belong 
approximately to the age of Asoka; for so far as I can see, the 
facsimiles published bv Mr. Chanda do not contain any sure 
trace of a distincily developed st of alphabet. 
| Let me be not misunderstood. I do not mean to suggest 
‘that the Saiicht inscriptions were incised during the reign of 
T n within ten or fifteen years after its close, but 
engraved ata time when the Brüábmi alphabet 
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had not yet reached its next definite stage of development. 
It is always a difficult task to determine the duration of one 
alphabetic epoch—if one might use the term—- and it might be 
anything like a hundred to à hundred and fifty years. or even 
more. 

In the absence of other evidence, therefore, the Süánehi in- 
scriptions might have been roughly assigned to the period 250 
to about 100 B.C., but a comparison with the inscription of 
Heliodorus seems to carry back this lower limit 

This inscription seems to usher in the next stage of 
development inthe Brahmi alphabet. It shows distinetly the 
beginnings of the principal characteristics of the later period 
in the advanced forms of individual letters as well as in «a 
marked tendency towards the angularisation of the letters and 
the equalisation of their verticals. Cf. e.g. vw in déva (1. I), 
vadhamanasa (1. 7), and s in va(sudé)vasa (1. 1) Diyasa (1. 3), 
dasétmna (l. 7); angular A in maharajasa (1. 4), Hliódór£na 
(1. 2); and the equalisation of the verticals of s in pul(rjasa 
(1. 6), and fratarasa (1. 6). 

The presence of so many decidedly later characteristics 
in a short record of seven lines marks it as belonging to n later 
epoch. It is true that the beginnings of the tendeney towards 
angularisation and the equalisation of the verticals are just 
perceptible in a few inscriptions from the railings of Stipa I 
and Il at Saficht and also possibly in those of Asoka. (Cf 
e.g. hin No. 4, pl III; s in Nos. 6 and 8, pl. IV; Bühler's 
Table II, Col. V. 39, and Col. VI. 40.) But a comparison of 
these letters with those of Heliodorus' inscription referred to 
above would at once reveal the fact that the forms in the 
latter are far more advanced. This fact together with the 
other advanced forms such as the triangular v and angular 5, 
which are practically absent in the former group. point to the 
Heliodorus' inscription as marking a new stage in the develop- 
ment of the Bráhmi alphabet, If it is ultimately proved, 
when the impressions of the whole series of the Sanchi inscrip- 
tions are available for comparison, that all these characteristics 
are altogether absent from them, it would follow that the 
original construction of the railing’ was separated by a pretty 
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long interval from Heliodorus’ inscription, an interval which 
can be hardly set down as less than fifty years, considering the 
long series of inscriptions that were engraved therein. As 
Antialeidas must be referred to the latter half of the second 
century B.C., the railings of Stipa | at Sánchi can hardly be 
brought down toany date later than 200-150 BC In any case 
with the evidence available at present, it does not seem possible 
to come to any other conclusion. 


=- 
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with reference to the amount they paid; (ii) By first. erecting them 
and then asking the public to contribute towards the expenses in 
the shape of paying the costa of their different parts which could be 
easily caleulatod in this case. It seems, however, to be almost certain 
that the first method was not adopted, for, in that case wo would find 
the names of donors engraved on à symmetrical plan at the same time 
by the samo individual scribe or scribes, Even a cursory examination 
of the varving positions of the inscriptions and the different varieties of 
the characters in which they were engraved would show that this was 
far from being the case. It must be assumed, therefore, that the second 
method was adopted. Funds were probably advanced by some public 
body and the amount was afterwards realised from pilgrims or other in- 
dividuals whe thought it virtuous to contribute towards the expenses ef 
these holy edifices, and who had the right of engraving their own names 
as donors of particular rts of the whole structure if the amount ol 
money paid by them would be sufficient to cover their cost. According 
to this method it would naturally take a number of years to realise the 
whole amount, and it may be, that the whole amount could never be 
realised at all—a fact testified to by the absence of the donors’ name in 
many parts. An indirect result of this process would be the want of 
symmetery in the inscriptions, and the use of a variety of types thorein ; 
for the engravings would then be a matter. more or less, of privato 
concern, and extend over a pretty long period with uncertain intervals, 
so as to make it impossible for any central body to adopt a definite 
scheme for recording the names of donors If we believe that this 
inethod was followed in building such structures we must be prepared to 
accept tho view that the inscriptions over them might extend over » 

retty long period during the interval between the donor and the 
ques It is not even beyond the range of probability that this period 
might witness some changes in tho progressive development of alphabetic 
form. Injudging therefore of the age of the railing at S&üchi Stüpa, for 
examplo, we ahould be goided by the more archaic characters rather than 
the more advanced forms which might have been engraved on the —— 
long after it was constructed. In any caso the presence of advance 
forms in one or two inscriptions should not be allowed to modify the 
view about the date of the building which may be formed by a careful 
consideration of the genorality of the inscriptions. 
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!5. A Note on the I'iplopterous Wasps in the Collection 
of the Indian Museum. 


By Cepric Dover and H. SRINIVASA Rao. 


(Published with the permission of the Director, Zoological Survey 
of India.) 


In the present paper descriptions of seven new forms of 
Vespidae, and new records of the majority of the species of 
diplopterous wasps described by Bingham in his first volume 
on the Hymenoptera in the * Fauna of British India '' series 
are given. Some of the species of which new locality records 
are given here have been identified by the late Col. C. T. Bing- 

ham and Mr. C. A. Paiva. 
Valuable notes on the taxonomy of the Vespidae are 
given by Dr. J Bequaert in his memoir on the Vespidae of the 
Belgian Congo, published in Bull. Amer. Mus. Nat. Hist. Vol. 
XXXIX, 1918. In this paper reasons are given for reducing 
the genus Ryqchium ( = Rhynchium) to a sub-genus of Odynerus 
and for changing the well-known name /caria to Ropalidia. 
The name /schnogaster is also changed to Stenogaster, but with- 
out comment. After a study of the literature we find that 
this change should be maintained, for the text of Duperrey's 
Voyage de la Coquille, Zoology, Vol. IT, in which Zschnogaster 
fulgipennis is described on p. 269, thongh dated 1830 on 
the title-page was clearly published after this, the publica- 
tion probably lasting several years It seems evident that the 
pages containing the descriptions of the Hymenoptera were 
published between the years 1836 and 1838 (as Guérin quotes a 
work published by Lepeletier in 1836), but the Atlas was pub- 
lished long before this. In a foot-note to p. 271 of the text 
Guérin himself says that plates IX and X, on which Z. /ulgi- 
pennis is figured, were published in December, 1831. The 
* generic name of fulgipennis was here given as Sfenogaster and 
| this therefore establishes its validity. In the text the author 
—» changed the name Sten ter to Ischnogaster as he believed 
|». — i to be pre-occupied in Coleoptera, but this was apparently a 
|». . misapprehension, for according to Agassiz’ Nomenclator Zoolo- 
|  — gicus the Coleopterous genus Stenogaster was described in 1833, 
d and Guérin's genus was certainly prior to this It will be 
seen that we have, therefore, no option but to adopt the 
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change from the well-known Ischnogaster to Stenogaster, but we 
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the unfortunate changes sometimes necessitated by a strict 
appliance of priority rules! i 

In Dr Bequaert's paper (pp. 12-17) a new classification of 
the diplopterous wasps is proposed. We are of opinion that it 
is more satisfactory than previous systems and have therefore 
adopted it here. 

In the preparation of this note we hnve received much 
help from Mr. G. R. Dutt of Pusa who looked over the rough 
manuscript and suggested certain emendations and also ndde1 
some notes based on specimens in the Pusa collection. To 
him onr sincere thanks are due, 


Family VESPIDAE. 

Subfamily ZgrHiNAE. 

Zethus dolosus Bing. 
Sikkim; Pashok, Darjeeling District. 


Labus humbertianus Sanss. 


Kangra Valley; Sikkim; Kobo, Abor country, 400 ft. 
(S. W. Kemp, 3-xii- V1) ; Mergui, L. Burma. 


Snbfamily EUMENINAE. 
Eumenes quadrispinosa Sauss. 


Nilgiri Hills, 2,50) ft. (H. E. Andrewes, vi'10). Repre- 
sented in the Pusa collection from Maymyo, Burma, 3,500 ft. 
(viiil4s) and Margherita, Assam (19:v:20). 


= 


Eumenes architectus Smith. 


Sikkim: Sukna, base of E. Himalayas, 500 ft (N. Anan- 
dale, 1-virO8); Sadiya, N.E. Assam: Calcutta; Me and 
Dawna Hills, Tenasserim. We have specimens under the name 
E. rufipes Ritsema, which is undoubtedly the same as this 
species, from Bangalore, Poona and Calcutta. 





! The synonymy of the genus is as follows :— 
E r Guérin Méneville 
rin in Duperrey’'a 
— — TAI e » vx € — hd be vy Y. ji e 22 ' iem » r cs ; pt ' 
a * i de = B E 
, Eu ES US 2E X Dd cl T = 3. D * P= x we à (Y dui J 
^ AS, m A 2 ] | - UC * wo ie = A- - * * m "- , - 
1 -— = E £ i T 1 Ton TE a . ii 
Le L 


—J 
4 Aid 
P - 
An 








1 


H 
, 3 Fj 
EF I ' M Fete i M stud. s © S 

- Em ~ ie 


— 


= Iy 
f s Gin k 


Y. 
> W i y 
* " " 
$c LE l » l a 
- = e 
T ` eE y 3 "UY 
I : I d 


- 
r3 
"Kt 778 





1922.] Diploptera in the Indian Muscum. 237 


Eumenes affinisima Sauss. 


Mussorie, 7,000 ft. (E. Brunetti, 20-26-v 07); Simla Hills, 
9,000 ft (N. Annandale and S, W. Kemp, 18-21-vi 06); Raj- 
shahi, E. Bengal (N. Annandale, 1- 6 ii-07). 


Eumenes punctata Sauss, 


a This is apparently a common insect in Sikkim.  Dudgeon's 
E. subtestacea (* MS. only), the type of which is in the Indian 
Museum, is undoubtedly a synonym of this species. 


Eumenes maxillosus var circinalis Fabr. 


Perak, Malay Peninsula. 


Eumenes maxillosus var. petiolatus Fabr. 


Widelv distributed in the Oriental region, extending to 

: Australia. Bingham remarks that the form does not extend 

to the hills above 2 000 feet, but from specimens in the 

Museum collection we see that it has been taken at consider- 

ably higher altitudes. In the Pusa collection there are speci- 

mens from Naduvatam, Nilgiris, 7,000 ft. (v04) ; Santikoppa, 
North Coorg (v. 14). 


Eumenes maxillosus var. dimidiatipennis Sauss. 


This is a fairly common Oriental and N. African wasp. 
Cretin (Journ. Bomb. Nat. Hist. Soc. XIV, p. 820) gives some 
interesting notes on the habits of this form. The above three 
forms were regarded as distinct species bv Bingham. but 
Bequaert has recently shown! that they are really varieties of 
E. maxillosus, which is a common and widely distributed 
African species. 


Eumenes caffer var. esuriens Fabr. 


This is a common Indian wasp which has been taken also 
in N. Africa and Queensland. 


Eumenes caffer var. gracilis Sauss. 
This form has a somewhat similar distribution to the 
previous one, but Mr. G. R. Dutt tells us that it is a very 
rare species in collections. After fifteen years study of the 
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lectors, he was not able to find more than two specimens. In 
the Museum there are twelve specimens ; two from Tibet. one 
from Samarang, and the remainder from Singapore and Yoko- 
hama. This and the above form were also regarded by Bing- 
ham as distinct species, but we have followed Bequaert in 
placing them as varieties of Æ caffer, a species which does not 
occur in India. 


Eumenes conica Fabr. 


This widely distributed  Eumenid is one of the few Indian 
species of the family whose habits are well known. Notes 
have been published by Bingham in Journ. Bomb, Nat. Hist 
Soc., X11, p. 538, and Ramakrishna Aiyar, ibid , p. 243. A good 
account is given by Dutt in Mem. Dept. Agri. Ind. Ent. Series 
IV, p. 231 (1913). Paiva records an aberration of this species 
in Journ. Asiat. Soc. Beng. (n.s.) EI, p. 349 (1906). 


Eumenes edwardsii Sauss. 


Sikkim; Satara District, Bombay Presidency ; Calcutta ; 
Kumdhik, Nepal Terai. Represented in the Pusa collection 
from Pusa (vi/07) ; Gorakhpur (xir08) and Trichinopoly (G. 
R. Dutt “ bred from sobtary mud cells attached to grass 
blades; the shape of a cell is roundly oval and it is 14 mm. 
along the major axis and about 10 mm. along the minor 
one"'). 


Eumenes flavopicta Blanch. 


Bangalore; Nilgiris, 9,000 ft.; Satara District ; Khempsa, 
W. Ghats; Nedumangad, 10 miles N.E. of Trivandrum (N. 
Annandale, 14:xi08) ; Cacara Bay, Portugese India (S. W. 
Kemp, 15ix: 16). In the Pusa collection from  Matheran, 
2 500 ft. Bombay (iv:08); Kannirode, Madras (vi 17) ; Coorg ; 
Sidapur; Sudaganga and Matale, Ceylon (iii 19). 


Eumenes arcuata Fab. 


According to Bingham this species does not extend up the 
Himalayas to any great height, but there is a specimen in the 
Pusa collection from Lebong, 5,000 ft. collected in September, 
1908. 

* In September, 1914, Mr. T. Bainbrigge Fletcher found a 
nest of this species at Moulmein (Burma), which was made of 
mud, round the stem of a creeper, the nest hanging like a 


fruit. The mud used was reddish yellow in colour. The nest. 
cand 24 inches in length and about j to an inch in breadth 


and almost round tubular in shape. There were in all eleven 


cells in the nest. ‘The cells were arranged across the breadth 


of the nest in pairs, only one at one end was single. In all 
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ten wasps emerged up to 9th October, 1914, seven through cir- 
cular openings made on one side and three on the opposite 
side. The eleventh cell was opened in August, 1915, and was 
found to contain a dead pupa." (G. R. Dutt). 


Eumenes lepeletieri var. asinus Sauss, 


This form! is not recorded in the ** Fauna." The Museum 
possesses an example identified by Major Nurse and taken bv 
him in April, 1901, in Deesa, a cantonment in the Bombay Pre- 
sidency. Bequaert considers asinus a variety of E. lepeletiert 
which is widely distributed in the Ethiopian region, while the 
form under consideration was previously known only from 
Senegal. 

Montezumia burmanica Bing. 


Sikkim. Meade Waldo has shown? that Cameron's M. bi- 
sulcata from the Khasi Hills is a synonym of this species. 


Odynerus (Rygehium) abdominalis Bing. 

Sikkim; Karachi; Bilaspur, Central Provinces (vii07) ; 
Lyallpur, Punjab (xx:21) ; “ Rhynchium as a separate genus 
will, we think, have to be abandoned as it merges so astonish- 
ingly with Odynerus that it is best considered as a subgenus of 


that genus. Mr. Bequaert is also of this opinion. (cf. pp. 120- 
122.) 


Odynerus (Rygchium) nitidulum Fabr. 


Calcutta; Pusa; Bangalore; Lucknow; Kashmir; La- 
hore, Punjab (iv 08, Pusa coll.). 


Odynerus (Rygchium) metallicum Sauss. 


Represented in the Pusa collection from Pusa; Bhilsa, 
C.P. (iv-08); Surat, Bombay (v:04); Lyallpur (ix:'21); Bur- 
nihat, Assam, 800 ft. (x:20). 


> 


Odynerus punctum Fabr. 
Calcutta ; Siliguri; Purneah District; Lucknow. 


Odynerus miniatus Sauss. 


Meade-Waldo has shown® that Smith's Pterochilus pul- 
chellus described by Bingham in the *' Fauna” yolume on 





! of. Mon. Guep. Soc. 1852, p. 59, pl. xi, fig. i, and Bequaert, loo 
cif., p. 277. | 

* Ann. M. . Nat. Hist. (B) V, p. 47 (1910). 

1 Ann. May Nat Hist. (8) V, p. 101 (1910). 
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wasps and bees is the same as this species. The Museum has 
examples from Sikkim. . 


Odynerus difinis Sauss. 


Dhikala, Garhwal District (R. Hodgart, 9 v:09). 


Odynerus guttatus Smith. 


Caleutta ; Bangalore. 


Subfamily STR NOGASTRINAE. 
Stenogaster fraterna Bing. 


Perak, Malay Peninsula; 10 miles south of Kuching. 
Sarawak, Borneo (C. W. Beebe, 25rvi*10). 


Slenogaster scitula Bing. 


Sikkim; Pashok, Darjiling District, 2.000 ft. (L. Hart- 
less, 11-v:16) : Sinla, Darjiling District, 1,500 ft. (Carmichael 
Collection). 


Stenogaster scitula var. assamensis nov. 


This is a colour variety of S. scitula differing in that it has 
a dagger-shaped ochraceous marking, not a small central yel- 
low spot on the clypeus; there is a small ochraceous spot on 
each side of the scutellum anteriorly; and a roughly triangu- 
lar ochraceous marking on the sides below the wings. 

Habitat : Margherita, Assam ( Doherty). 

There are three specimens of this variety in the collection 
of the Zoological Survey and Mr. Dutt informs us that there is 
another example from the Murphulani 'Tea-Estnte, Assam in 
the Pusa collection. Along with this specimen two others 
were captured which differ from our assamensis only in the 
absence of the scutellalar ochraceous markings. 


Stenogaster sarawakensis sp. nov. 
A small blackish species. rece | 
Female: Head finely granular; an indistinct median ca- 
rina on frons. Clypeus more or less flat, nearly pentagonal 


anteriorly carinate down the middle, sparsely punctured, a 


roughly U-shaped ochraceous mark on it, silvery and golden 


pile on the margins extending to eye-incisions ; flagellum ru- 
| ith, p PE — scape fulvous elow and | 


ous beneath, 


infuscate above. 
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Mesonotum finely and closely punctured giving it a finely 
granulated and striated appearance in different lights, a promi- 
nent median carina anteriorly, and a characteristic semi-circu- 
lar groove transversely about the middle continued forwards 
and outwards to the anterior lateral margin. Scutellum al- 
most impunctaet, a triangular reddish mark on the anterior 
lateral margins. Post-scutellum impunctate. a posteriorly 
emarginate reddish band. Median segment finely obliquely 
striate, a distinct median furrow and two small, more or less 
triangular, reddish marks on each side of it at apex. 

Abdomen uniformly shining black. 

Legs brownish, from the femora outwards with golden 
pubescence; outer side of coxae of first pair ochraceous, and 
three-fourths of femora. tibiae and tarsi ochraceous: coxae of 
second and third pairs with an ochraceous marking on outer- 
side, and extremities of femora ochraceous. 

Wings semi-hyaline, iridescent; stigma brownish-black ; 
an ovate spot on sides bclow base of forewings, a lunate mark- 
ing below this. and a spot below hindwings. reddish. 

-Length : 14 mm. ; expanse: 21 mm. 

Habitat: 10 miles south of Kuching. Sarawak, Borneo 
(C. W. Beebe, 20: vir 10). 

Type in the collection of the Zoological Survey of India, 
Indian Museum, Calcutta. 

This species is allied to S. rufomaculata Bingham, but in 
our species the mesonotum is grooved and the abdomen is 

" immaculate, while in Bingham's species the mesonotum 1s not 
grooved and the abdomen has yellow markings similar to 
those of S. micans Sauss, Mr. Dutt has reminded us that the 
reddish colour of the markinzs of our type may probably be 
due to discolouration by the action of Cyanide. If this is so 
the original colour was probably ochraceous. 


Ntenogaster nigrifrons Smith. 


Sikkim; Margherita, Assam; Pashok, Darjiling District, 
2,000 ft. (F. H. Gravely, 26: v:14) ; Tenasserim ; Mergui, L. Bur- 
ma ; Hills near Taiping. Perak, Malay Peninsula (.N. Annandale, 
26—430:xii 15); Penang. There are two specimens from Cal- 
cutta (C. Dover, xi 20) one of which has the band on the base 
R of the third abdominal segment rather broader than usual and 
i uninterrupted in the middle, and in the other there are two 

ochraceous spots on the anterior lateral margins of the me- 







UR dian segment; the markings on the thorax are also somewhat 
F * more conspicuous. We assign these specimens to the above 
uM. species, — " 

*7 Stenogaster eximia Bing. 

— LA O Kandy, Ceylon (F. H. Gravely, V3 v 10 and iv-10). 
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Stenogaster eximioides sp. nov. 

A deep, brownish-black species. 

Male: Head with very fine pale pubescence: vertex 
rather finely punctured ; face to a little beyond the antennae 
yellow; a distinct median groove extending from the anterior 
ocellus to a little beyond the antennae ; eye incisions yellow. 
Cly peus yellow, closely pubescent; long, somewhat convex: a 
prominent median carina anteriorly. Antennae brownish - 
scape and tip almost yellowish brown. Pronotum with a 
broad vellow stripe, posteriorly narrowed to a point at base of 
forewings.  Mesonotum closely punctured and very finely 
granular. Seutellum distinctly convex, pubescent; a promi- 
nent median carina and two large semi-circular yellow spots 
on each side of the carina anteriorly. Postscutellum finely 
punctured, pubescent; a broad medially sinuated yellow 
band. Median segment sparsely punctnred ; a vertically im- 
pressed median line; a broad, yellow, longitudinal band on 
each side. 

Petiole of abdomen ferrugineous-brown, blackish at base 
and apex ; rest of abdomen blackish; a yellow semi-circular 
band on base of second segment; remaining segments similar- 
ly but less conspicuously marked; abdomen with pale, golden 
pubescence. 

Legs brownish ; femora, tibiae and tarsi of first pair 
yellow on outer sides ; pubescence on tarsi more abundant 
than other joints. 

Wings flavo-hyaline; forewings somewhat dark along 
costal margin; a small yellow marking on tegulae; a yellow 
spot on sides below wings, and a lunate spot of the same 
colour below this. 

Length : about 19 mm.; e nse: 32 mm. 

Habitat : Nadgani, Nilgiri Hills. 2,500 ft. (H. E. Andrewes, 
iv* 10) ; forest tramway, 10 to 14 miles, 0 = 300 ft., Cochin State 
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ocellus to the raised inter-antennal space; a semi-lunate 
yellow spot just above antennae, and two large, circular, 
yellow spots below ; eye-incisions yellow ; two circular yellow 
spots on vertex behind eyes. Clypeus sparsely punctured with 
rich silvery pile; pentagonal, long, slightly convex, apical 
portion elongate and acutely pointed. Mandibles dark-brown, 
ase somewhat yellowish. Antennae dark-brown ; underside 
| of flagellum lighter. 
Pronotum very finely punctured ; a small elongate, yellow 
marking on the sides anteriorly and a medially interrupted 
large yellow stripe posteriorly; a small shining, rounded 
= tubercle on lateral margin. Mesonotum comparatively coarse- 
Iv punctured; two median, parallel ridges anteriorly; a dis- 
tinct groove on each side comineneing from posterior margin 
and extending to a little beyond the tegulae ; a yellow mark- 
ing between tegulae. Scutellum very sparsely punctate, more 
or less triangular in section ; a yellow marking on each side 
anteriorly. Post-scutclluam almost impunctate; a pair of 
sausage-shaped yellow markings anteriorly. Median segment 
impunetate ; a distinct median groove ; pubescent along outer 
margins ; two elongate, semi-lunate yellow markings extending 
posteriorly to sides. 

Abdomen shining black; finely and somewhat sparsely 
punctate; thinly palely pubescent; a cireular ochraceous 
marking on each side of second segment; at base a narrow, 
medially interrupted, ochraceous marking ; and two distinct, 
parallel, clongate, ochraceous markings ventrally. 

Legs brownish ; coxae yellow on outer sides ; underside of 
femora yellow; covered with pale golden yellow pubescence 
which is abundant on tibiae and tarsi of first pair, slightly less 
so on second and third pairs. 

Wings semi-hyaline; nervures brownish, darker along 
costal margin; stigma dark-brown; a minute yellow spot on 
tegulae; a large spot below forewings, a lunate marking below 
this, and a small spot under hindwings, yellow. 

Length: 21 mm. ; expanse: 18 mm. 

Habitat: "Ten miles south of Kuching, Sarawak, Borneo 
(C. W. Beebe, 925: vi* 10). " : 

= Type in the collection of the Zoological Survey of India, 
Indian Museum, Calcutta. 


Subfamily ErrPONINAE. 
Polybia orientalis Sauss. 


mala yas from 500-5,000 ft.; Kumaon, 4,000- 
| the Lushai Hills and Yambung, 1.000 ft. 

| Assam; Lower Burma; Hong-Kong. Represented in the 
. Pusa collection from Maymyo, U. Burma (viir14); Khasi 
Z2" A "ed — "2 Lt n — 29 i Lj dh — 
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Hills (iii 09), Barapani, 3,100 ft. (vi 13), Gauhati (x:11) and 
Margherita and Lebong, 5,000 ft. (x:08), E. Himalayas. A 
variable species described by Cameron under various names. ! 


Polybia stigma Smith. 
Sikkim; Pashok, Darjiling District, 2,500 ft.: Rangoon ; 
Perak ; Dawnn Hills, L. Burma. 400—3,000 ft. : Hills near Tai- 
ping, Perak. 


Subfamily HorALIDINAE. 
Ropalidia ferruginea Fabr. 


Bengal; Orissa; N.W. India; Karachi; Portuguese 
India; Pusa, Bihar; Akru, Bengal: Minba, Burma; Coimba- 
tore; Travancore; Poona, Surat, and Ahmedabad in the 
Bombay Presidency (Pusa coll) A widely distributed s ies. 
Cameron describes the male in Ann. Mag. Nat. Hist. VI. p. 
495, 1900. 

Hopalidia marginata Lepel. 


Sikkim ; Margherita, Sadiva, and Shillong, Assam : Ram- 
nad, S.E. India; Bombay: Hoshangabad, C.P.: Bassein 
Fort (x:09), Surat, Nadiad, Ahmedabad and Poona in Bombay : 
Coimbatore (Pusa coll.). 


Ropalidia variegata Smith. 


Sikkim; Siliguri; Calcutta: Allahabad: Simla Hills: 
Nepal; L. Burma: Ceylon; Java ; Andaman Islands. It is 
also widely distributed in Assam. 


Ropalidia gravelyi ap. nov. 


sparse pale golden pubescence. ny peu broader than long 








1922.] Diploptera in the Indian Museum. 245 


dark, and posterior reddish with a dark marking on inner 
angle. Mesonotum closely and coarsely punctured ; a distinct 
median groove anteriorly ; a short slightly curved groove close 
to each tegula. Scutellum roughly rectangular, broader than 
long, punctate and immaculate. Post-scutellum less closely 
punctate ; a pale yellow band on posterior margin. Median 
segment convex with a median, shallow excavation ; distinct- 
ly grooved and obliquely striate ; a pale yellow, pubescent, cir- 
cular spot on each side posteriorly close to median excavation : 
pale silvery pubescence posteriorly and on sides. 

Abdomen dark-brown: petiole with a broad shelf-like 
projection at the posterior margin. Second segment rather 
distinctly punctured, with fine pale yellow pubescence; a 
transverse yellow band on posterior margin: two large more 
or less circular, reddish ochraceous spots, and a transverse 
ochraceous band on posterior margins. 

Apex of coxa of first pair of legs yellowish below: tro- 
ehanters and femora dark; tibiae and tarsi brown; covered 
with pale silvery pubescence all over. Coxae of second and 
third pairs with an oval yellow marking on sides: femora dark 
with ochraceous patches above: trochanters dark ; tibiae and 
tarsi dark-brown above and lighter below, and closely pubes- 
cent. 

Wings hyaline, iridescent ; costal margin, stigma, and a 
small circular spot near apex fuscous. 

Length: 9 mm.: expanse: 17 mm. 

Habitat: Kavalai, Cochin State, 1,000-3,000 ft. (F. H. 
Gravely). 

Type in the collection of the Zoological Survey of India, 
Indian Museum, Calcutta. 

Dr. Gravely also obtained two nests together with larvae 
in various stages of development, and pupae. The nests are 
small and of a dark-brown colour; one is roughly circular, the 
other elongate ; the stalk is short and attached excentrically. 
Each cell is hexagonal and the larva lies in it head uppermost, 

The smallest larva is about 3x 2 millimeters the largest 
8x3 millimeters. They are of a dirty cream colour; head 
brown, more or less pentagonal, obliquely finely striate 
with a pale lonigitddinal median line extending from the ver- 
tex to the anterior margin of the clypeus. Clypeus approxi- 
mately as broad as long, finely transversely striate. Body 
stout, more or less cylindrical in general appearance, but 
square in section, slightly flattened below, gradually tapering 
towards anus ; the first three segments in the form of deep folds, 
narrower than the rest; a median groove on dorsal surface. 
First visible segment below broad, more chitinised than the 
E uit minute, black spinules. No legs. 
| . "The pupae are about 9 mm. long, and enclosed in the pupal 
skin. General colour vellowish or cream. Head vellowish 
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brown ; vertex with a median pale yellow line extending on 
to clypeus. Clypeus convex, roughly pentagonal, anterior end 
acute, yellow, with n pale band on anterior margin and a 
median whitish line. Mandibles yellowish with four sharp 
denticulations. Eyes dark-brown; ocelli elongated, anterior 
vertical and lateral oblique. Antennae pale yellow, arched 
neareyes. Pronotum with thickened posterior margin. Meso- 
notum roughly pentagonal, anterior margin rounded; a pale 
yellow median line, and an elongated median, yellowish-brown 
marking continued anteriorly to the lateral margins. 

Scutellum, post-scutellum, median segment, and abdomen 
vellowish ; paler below : median segment excavated medially. 
Legs pale yellow., folded close to the body ; tarsi of third pair 
extending bevond second segment. | 

This is apparently a variable species. In an individual 
from the same nest we have noticed that the clypeus is reddish 
ochraceous except the anterior margin which is yellow, and 
that there are two central, black, uniform markings. The 
species ditfers markedly. in colouration especially, from any 
other species that we know. 


Ropalidia krishna sp. nov. 


An almost uniformly black species. 

Female: Head punctured, Clypeus with a few, very 
fine, scattered punctures ; pentagonal, convex ; posterior mar- 
gin slightly sinuate, apex produced into a blunt tooth; a 
vellow band on anterior margin, and ciliated with ferrugineous 
hairs ; sides covered with pale silvery pile. Mandibles with a 
yellow spot at base. Inter-antennal space raised, with an in- 
distinct grove from this to anterior ocellus ; eye-incisions not 
deep. Antennae uniformly blackish. 

Pronotum, mesonotum, scutellum, post-scutellum, and 
median segment closely punctured and granular; an indistinct ; 
carina anteriorly on mesonotum ; a distinct carina on scutellum 
median segment divided by deep median groove; each half 
convex. 

Petiole of abdomen, and second segment closely punctured 
and granular; remaining segments less so and covered with 
fine silvery pubescence. e 

Legs uniformly black with very fine, pale pubescence. 

Forewings flavous; apical half with the exception of a 
small spot at tip, and costal margin dark-brown. 

Length : 9 mm. ; expanse: 22 mm. : 

Habitat: Calcutta and environs (C. Dover, xi 20). d 

e in the collection of the Zoological Survey of India, 
Indian Museum, Calcutta. | 
Its uniform black colour, except for the yellow marking 


on the clypeus, and its small size make this a dis 





tinet species. 
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Paratcaria bicolor Grib. 
Margherita, Assam; L. Burma. 


Subfamily POLISTINAE. 
Polistes schach Fabr. 
Sikkim ; Kumaon ; Kashmir; Nepal Terai. 


Polistes aulcatus Smith. 


T Tibet; Shillong, Assam; Kashmir; Nepal; Batavia, 
ava, 
Polistes tenebricosus Lepel. var. 


This form ! is not noticed in the ** Fauna." It is repre- 
sented in the Indian Museum collection from Sikkim, Dehra 
Dun, and various localities in Assam, where it seems to be a 
fairly common insect. 


Polistes sagittarius Sauss. 


Probably distributed throughout India and Burma ex- 
tending to the Malayan sub-region and China. It is mainly a 
hill species. 

Polistes stigma Fabr. 


Widely distributed in India, Burma and Ceylon extending 
to Malaya. This species generally builds its delicate paper 
combs on trees overhanging a river or a pond. On the island 
of Barkuda in the Chilka Lake it nests along the shore, chief- 
ly on the southern end, but never in the interior. In a visit 
paid to Barkuda in the middle of April, 1922, several indivi- 
Nania of this form were seen hovering just a few inches above 
the mud at the edge of a small pond that has been dug on the 
island. They would, not infrequently, venture out further and 
sip at the water. 

Polistes maculipennis Sauss. 

This is almost entirely a hill species. Sikkim ; Mussorie ; 
Simla Hills; Kumaon ; Nepal; Kashmir. It also occurs in 
South Africa. Three specimens in the Museum collection 
ne narginalis shaitan Bingham are remarkably similar 
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ee Potiotes adustus Bing. 
© Sikkim; Darjiling District from 400-6,000 ft. ; Kumaon ; 


A » be" i 


, —_ © ! 











Ww I A å eq or $ » E * P E Y 4 

"a |. 4 Cf. Sauss, Mon. | 

: -— “eh, ta rca — — ——— 

r uia. ow s * - v 3 l { » > 

I Pos " am * * i" — ^ w 
i b vr a" 


LA "I LE 
i - p g 







D T" ^ 8 fusi 
a b = 









248 Journal of the Asiatic Society of Bengal. [N.S., XVIII, 


Polistes dawnae sp. nov. 

A black species, 

Female: Head rather closely punctured with very close 
silvery pubescence. Clypeus approximately as broad as long, 
strongly convex; posterior margin sinuate ; sparsely punctate, 
covered with close silvery pile; anterior margin obtusely 
angled with a few golden hairs; an ochraceous stripe along 
inner orbits, and another on vertex behind eyes ; inter-anten- 
nal space raised and tuberculate. Antennae uniformly black ; 
scape shining; flagellum with very fine cinereous pubescence. 

Pronotum with an ochraceous ridge on posterior margin ; 
posterior-lateral margins closely punctured. Mesonotum 
more closely punctured than head; a short longitudinal 
grove alongside tegulae. Scutellum less closely punctured than 
mesonotum ; a distinct median carina anteriorly. Post-scutel- 
lum narrow, triangular, almost impunctate ; two transverse, 
yellowish, elongate markings anteriorly. Median segment 
flattened with a deep, median furrow; distinctly transversely 
striate; a large yellowish marking on each half; closely 
pubescent on sides, 

Abdomen pruinose ; basal segment transversely sulcated 
across the middle; yellow, excepting a black almost triangu- 
lar mark at the base; vertex of the triangle reaching about 
the middle of the segment ; an ochraceous narrow band along 
the apical margin and sides of the second segment; apical 
margins of fourth, fifth and sixth segments faintly testaceous. 

Legs blackish with fine silvery pubescence ; sides of tibiae 
with an ochraceous line. 1 

Wings hyaline, brownish yellow along the costa] margin ; 
radial cell slightly fuscous. 

Length: 10mm.; expanse: 21 mm. 

Habitat: Dawna Hills, 2,000-3,000 ft, L. Burma. (N. 
Annandale, 2-111109). 

Type in the collection of the Zoological Survey of Indian 
Museum, Caleutta. Near P. adustus Bingham, but distinct. 


Subfamily VESPINAE. 
Vespa dorylloides Sauss. 


Widely distributed and fairly common in the E. Hima- 
lavas, in Assam, Burma, Borneo and Sumatra. It has also 
been taken on the N.E. Frontier, in Dehra Dun, Saharanpur, 
the Malay Peninsula and Java. Mr. T. Bainbrigge Fletcher 
tells us that this species flies by night and is often attracted to 
light. | 
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Vespa orientalis Linn. 
Widely distributed. Various localities in Bengal; Ranchi; 
Persia ; Baluchistan. 
Vespa basalis Smith. 
Sikkim, 4,000-6,000 ft. ; Assam; Dehra Dun. 


Vespa bicolor Fabr. 
Darjiling District ; Mishmi country, Assam Frontier. 


Vespa germanica var. flaviceps Smith. 


Mussorie; Kumaon; Simla Hills; Nepal. Bingham re- 
parges this form as a distinct species, but Du Buysson ! right- 
T considers it a variety of V. germanice, which together with 

.rufa was a few years ago, recorded from India by Cameron .* 


Vespa auraria Smith. 
Sikkim; Shillong, Assam; Kashmir; Nepal. 


| Ann, Soc. Ent. France, 1904, p. 64. 
2 Zeita. Hym. UT, p. 317, 1903. 








16. On the Rationalisation of Algebraic Equations. 


By NRIPENDRA Nata CHATTERJEE. 


In continuation of a paper read on the same subject before 
the Asiatic Society of Bengal on the 3rd September, 1919 !, 
a new method is proposed for rationalising algebraic equations. 

Let the equation to be rationalised 

L| 


be az (p"), (» an integer) 
which can be put under the form 
z -< —— 
t— (Á+ A, p“ + A p+... tAn- p" )=0, 
Ao, ,,... An- being rational. 
If we put y = —x + Ay, the equation becomes 


1 = a= 
yt A 7" +AA P +... Ap" —0 (1) 
1 2 a—1 
multiplying both sides by P,p", Pyp",..-.PeiPp" , we get 
1 2 m=i 
" =0 s Oe) 


P,B,+ P,B, p“ + P\Byp" +... + PBa- P 
1 2 -1 
PC, + PC, p" + PO, p* +..-+ PO, p" —0 ... (3) 
a hg A ae ae ee jer 
P. QVao Pi ip 4 Pathe" Fes + 54 Veit? " =O s. . (n) 
where B HB do Qus. Va. Ws. = Vent 


are rational functions of uv. D. A), A e... Bats and P,, Fes *" o» o* 
P,-, being as yet undetermined coefficients. 
Adding the above equations, we get 









^4 y+ PBa t P.C, +. + P.17,=0 (4) 
prit. A +P, B € PO *...* PLAV, 0 (1^) 

ps Sg ris, A, + PUB, PCat... + PaiVs=0 (2°) 
EU TA P Dor e Paa Ee + Pa-1Vu-1=0 Gi 
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which equations are sufficient for the unique determination of 
Pi» Boag aie R E 
Substituting these values in (4) and putting y= =x + An 


we get the rationalised equation in x. 


The equation in its lowest dimensions must be of the nt 
degree as otherwise proved. 


The same method is also applicable to the rationalisation 
of the equation 
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17. Discovery of Bengali (7) dramas in Nepal 


By KUMAR GANGANANDA SINHA 


d Seven venrs ago four dramas were discovered in manu 
seript form in Nepal. These are— 


I. anam wa faafaa 

2. wWHnz4 wi HETHITEN 

3. dran gr wid sa aes and 

4. WAUA wa ATUNGA MAREA 


All of these were written in Newari script. They are cf 
great importance in more than one way. The exact nature of 
the popular plays in the 17th and the 18th century as revealed 
bv these compositions is worth considering. Here, however, I 
confine myself to the discussion of the question of the language 
of some of these dramas. The Bangiya Sáhitya Parishad has 
published them in Bengali script and the collection is called 
“Fq area imm ” (Bengali dramas in Nepal). 

Of these, the first two were written under the auspices of 
Bhüpatindra Malla, the last but one of the Malla Hájás of 
Bhatgion. His reign of 34 years, as we know from the His- 
tory of Nepal (written in Parbativá language by Munshi Shew- 
sanker Singh and Pandit Sri Gunüánanda and translated by D. 
Wright), included the years 817 Nepal Samvat (1697 A.D.) to 
841 NepAl Samvat (1721 A.D.). The last two were written io 
the reign of his son, Ranajit Malla. 

A careful examination of these plavs will show it bevond 


doubt that the language of «rewfew by zz differs from that 


of the other three works. For example, I give the following 


extracts culled at random from the above mentioned books. 


- , — 


Tn WTS Ba taat "TH we have (at p. 7)— 
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In AMSAT HARSH of «ufa we have (p. 219)— 
"fe (um) feinras ata 
afa cpu Ham yfer” 


But in the UASI of WAY we have (p. 155)— 
“ryf, «gra fea us i 
yaa ayfa s1(23)9* «rwr fazur i 
area Raat rfe awit ER | 
aaa afea ute, cunc ara | 
ait cafsa am faa feu | 
am afea afa aut usu os 
This fact attracted also the notice of Mr. Nanigopa, 
Bandopadhvyaya, the editor of this collection. But he believed 


them to be the specimen of old Bengali, with admixtures of 
foreign tongues, In the preface of the book he says :— 


“gge HY W*pH ata amet + arRiate Tar, 4 fau 
wewE ale | SESE Hal Raa Ala, aaa TH, HEAT 
at XTHUDPHTIZX HIMES Ha: AF THE Fa wars Ste | SE uer 
fazsit wars =i; fate faafaa wp Aeneas HW” | 

I wonder why he leaves out of account the last book, viz. 
amaaan. [t has greater resemblance to faenfaery and 
aerarca than xrwfex has. Asa matter of fact faarfaary, WWT- 
xma and —— are written in one and the same 
language which is different from that of the «rerwfcx . 

The language of «refer is distinctly Bengali and Mr. 
Nanigopal Baner‘i rightly points out some of the peculiarities 
that distinguish the language of xrewfcw from that of the 
remaining works. In fanfa and awra he finds that w is 
added to a word to make it a Genetive case, W% to make it an 
Ablative case, and f to make it a Locative case. His atten- 
tion was also drawn to the words w9 wats, ave and wrwx . 


But curiously enough, all these peculiarities in case-endings 
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superficial observer that the following words which are selected 
at random from faanFrera, ayra ond WDMGICEGRIECRAEWI are 
not Bengali but Maithili. They are used by Maithils in the 
Ad same form in which they appear in the above-mentioned 
— an meaning ' near.’ 
qara meaning * to wash.’ 
ute Jw —an idiom, meaning ' Excessively.’ Literal- 
ly, it means ‘covering the ankles’ and 
probably it had its origin from the mode 
of wearing clothes top to toe. Sometimes 
the idiom qualifies friendship. 
aam, aa, vfu, — These words are used as Participles. 
“sa meaning * what.’ 
afa meaning * as if.’ 
wa meaning ' Let us go.’ 
wa meaning ' You should (or let us) worship ' 
formed by the addition of * — They are 
used in Potential mood; second person. 
Words in this form signify respect. 
"aqu meaning ‘ there.’ 
va" meaning © here.’ 
fuar meaning ‘ daughter." 
aew meaning ' You have done ’—used in Perfect 
tense; second person This form is used 
in addressing the inferiors or persons near 
and dear. 
asrae —meaning * Save me.’ 
fsa% — meaning ‘ learn this” formed by adding wv 
used in Potential mood; second person. 
This form is used in ad ing the infe- 
riors or persons near dear. 
fer 
wa 
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ama meaning ‘will kill” or * will hurt’ used as 
simple future bv adding wa . 
w'sw meaning ' Let it be — Potential mood, second 
person. 
www meaning' E tell you — Present tense ; second 
person. This form is used when addressed 
to inferiors or persons near and dear. 
"wr —a colloquial term meaning ‘ to show one- 
self to a great man.” In this form it 
is addressed to inferiors. 


But there is such a close resemblance between Bengali and 
Maithili that one should not be surprised that the editor has 
fallen into such an error as this. Not to speak of the old 
forms of these languages, even a piece in modern Bengali can 
pass as Maithili, if only some changes are introduced into it. 
Both these languages stand to each other as uterine sisters. 
But the points noted above, which are points of difference 
leave no doubt as to the language of three of these dramas 
beine Maithili and not Bengali. 








18. Madra. 
By H. C. Ray, M.A. 


Madra has been generally taken roughly to correspond to 
modern Sialkot and its adjacent districts to the west of the 
Ravi in the central Punjab. But according to some it once 
extended from the Beas to the Chenab and even to the Jhelum.' 
Its capital was Sakala or Ságala-nagara, modern Sialkot. In 
the general history of ancient India Madra has played not an 
unimportant part: yet up to the present no systematic 
attempt has been made to write out a connected narrative of it 
by joining together the many scattered pieces of information. 
In writing this article my humble aim has been to try to 
present such an account. 
` In the Vedic literature Madra denotes a people and 
appears to have been divided into two sections. The southern 
Madras lived in the Punjab while the northern section—the 
Uttara Madras probably lived as Zimmer conjectures, in 
the land of Kashmir not far distant from the Kambojas.* 
They are mentioned in the Aitareya Brdhmana*® as living 
bevond the Himalayas (parena Himavantam). According to 
some scholars the Uttara Madras had a non-monarchical cons- 
titution. They refer to a passage* in the Atlareya Brahmana 
which mentions that among the Uttara Kurus and the Uttara 
Madras the whole community (janapadah) was consecrated to 
rulership and their institution was called Varrajya M. Haug 
for the first time took the word Vairajya to mean *“ without 
king" because in the passage in question *' are the janapadah, 

À J i.e. people in opposition to the king mentioned as abhishikta, 
i.e. inaugurate . whilst in all other passages of this chapter, 

we find instead of them the rajanah or kings.” * 
He has of late been followed by Mr. Jayaswal* and Dr. R. C. 


| Majumdar”  Bnt Dr. Raychaudhuri points out that Vairajya 
3 | : nied necessaril 1 ss. It is derived from Verat, 














mean ' A 
. «€ 1ation appl to t kings, as well as to the conse- 
| s ed rulers of the Ng. irat Janapedas, In the Utkrosana 
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passage of the Aitareya Brahmana' the king consecrated with 
the Aindramahfibhisheka is called Virat, worthy of Vairajya. 
The rendering of Vairajya by Kkingless would make according 
to him a king worthy of a Kkingless State 

Madra was once a centre of learning and noted for refine- 
ment in manners We have mention in Vedic literature of two 
celebreties of Madra viz. (1) Kapya Patañchala who is repre- 
sented as a contemporary and teacher of Uddalaka Aruni the 
veteran Vedic scholar and philosopher of Kuru Panchala* and 
(2) Saungayani another teacher mentioned in the Vamésa Bra- 
hmana? whose pupil was Aupamanyava of Kamboja. Zimmer 
conjectures with probability that the epithets Madragara and 
Kamboja attached to the names of Saungdyant and Aupama- 
nyava point to a connection of the Madras and Kambojas. * 
The very word Madra as evidenced by Panini (11.3.73; I1V.4. 
67) is a synonym for Bhadra and Mangala or that which is 
good, auspicious and benificent. The description of Madra 
princesses in the Jataka and Epic stories fully bears out the 
truth of this surmise. : 

Panini mentions a place named Sánkala * which according 
to some is to be identified with Saákala the capital of Madra. 
But Sir R. G. Bhandarkar adduces good grounds for believing 
that it should rather be traced to Sangala of the historians 
of Alexander, a citv which is quite distinct from Sákala.^ 

The Maddas and their capital city Sagala are often men- 
tioned in the .Jataka and the Epic stories? In a verse of the 
Vidhurapandita Jataka the Maddas are mentioned with lofty 
Pafrcála, Surasena, Macchas and Kekakas.* The Birth Stories 
and the Great Epic represent the Madras as living under a 
monarchical constitution and we read often of matrimonial al- 
liances with the neighbouring royal families. In two of the 
Jütatas we hear of such alliances with the kings of Benares., In 
the Magapakkha Jataka* Candádevi the chief queen of king 
Kasiraja of Benares was a daughter of a king of tke Maddas. 
So was Subhadda the queen of another Benares king. In the 
Kusa Jataka'' princess Pabhávati the eldest daughter of the 
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Madda king is married to the ugly prince Kusa, son and heir of 
the Malla. king Okkáka, who is said to be the * chief king in 
all India," while in the Katinga-Bodhi' and Vessantare 
Jatakas * similar alliances are reported with Kalinga and Sivi 
kingdoms respectively. It is curious that in all these mar- 
riages the Maddas always supply the brides—a fact borne out 
by the Great Epic and the Mahdvamsa. Inthe former princess 
Madri is married to Pindu of tbe House of the Kurus and in the 
latter the queen of Sumitta king of Lala (Itadha) is the daughter 
of a certain Madra king." According toa Buddhist tradition 
one of the principal queens of Bimbisara king of Mngadha was 
Khemā a Madra prineess.* The reason why the Madra princesses 
were in such great demand in the royal families of India was 
probably their exquisite beauty. The demand for ideal beauty 
of a Kusa could only be satisfied by a Pabhávati from the land 
of the Maddas. Pabhavati was said to be so fair that from 
her person * Stream forth rays of light as it were of the newly 
risen sun. When it is dark in her closet measuring four cubits 
there is no need of any lamp, the whole chamber is one blaze 
of light.’* In the Mahatharata Madra women nre mentioned 
as gauri i.e. faircoloured” while in the Mahüavastu Avadana’* 
the daughter of a Madraka king is described as one who in 
beauty had no rival in the whole of Jambudvtpa. In the 
Harivaméa (1150. 2) we are told that the Madra princess 
Lakáhana was the sixth of the eight Pattanayikih or chief 
queens amongst the 16.000 wives of Sri-Krishna. 

Madra has no place in the * stereotyped’ list of the Solasa 
mahajanapada, i.e. Sixteen Great Couatries which occurs in no 
less than four places of the Argultara Nikaya,? or in the slightly 
different list of the Jaina Bhagavali Sitra.”” The early custom 
of employing the name of the people to denote the country 
which is in evidence in the list of the mahájanapadas in the 


-———— 


| IV, 479. # VI, 547. 
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Anguitara Nikdya' is also evident in the Játakas and the 
rulers are generally designated *‘ King of the Maddas."" The 
reason probably for the absence of Madda in the above lists is 
that in the period represented by the Nikaya and the Bhagavati 
Sūtra, it was annexed to one of the neighbouring ‘‘ Great coun- 
tries" probably Gandháüra whose king Pukkusati in Buddha's 
time maintained diplomatic intercourse with king Bimbisára of 
Magadha.* 

In the Játakas we do not get much about the manners and 
customs of the Madras. This is supplied by the Karnaparva 
of the Mahabharata. The Madra country in the period which 
saw the composition of this portion of the Great Epic, was 
looked down upon by thc orthodox communities of the * middle- 
country’ watered bv the Sarasvati, Ganges and the Yamuna. 
This is clearly revealed by the sharp passage at arms between 
the Madra king Salya and Karna. hough some allowance 
must be made for the fact that the description and epithets 
were used in a quarrel, there can be no doubt that there is a 
substantial basis of truth in the remarks. Karna here poses 
as the champion of the orthodox community. Thus he says :— 

“There is a town of the name of Cakala, a river of the 
name of Apagá* and a clan of the Vahikas known by the 
name of the Jarttikas. The practices of these peoples are very 
censurable. Thew drink the liquor called Gauda and eat fried 
barley with it. They also eat beef with garlics .... of righteous 
practices they have none ... Their women intoxicated with 
drink and divested of robes, laugh and dance outside the walls 
of houses in cities..... Maddened with drink, they call upon 
one another, many endearing epithets,"* And again :— 

" How indeed would the Madrakas and Sindhu-Sauviras 
know anything of duty, being born,as they are, in a sinful 
country, being mlecchas in their practices, and being totally 
regardless of all duties ? '' * 

The above quotations fully illustrate the contempt and 
aversion with which the Land of the Five Rivers was held at this 
period. This attitude of the Middle Country is a bit peculiar 
and demands explanation. In the Vedic period 
surely not a seat for unorthodoxy for we know 
Brihadaranyaka Upanishad that Kápya Patanchala v 
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accepted in the Kuru family, which, whatever might be said 
against it, was never famous for heterodoxy. Had the Madra 
country been so black as Karna paints it, such matrimonial 
alliances would not have been possible. Moreover we have 
already seen that Madra at least in the period represented by 
Panini was used as a synonym for bhadra and mangala ; how 
shall we then explain Karna’s attitude ?—We know that the 
Great Epic grew gradually and it might be that by the time 
this portion of the Karnaparva was being composed there were 
some foreign invasions and settlements in the Punjab by caste- 
less barbarians such as the Greeks, Sakasor Pahlavas who 
often make their appearances in the Mahābhārata, and served 
to lower the position of the once hallowed * Septa sindhave ' in 
the eyes of the orthodox communities which lay further east. ' 

Now, have we any sure data to prove that the region 


round Sikala was a centre of barbarian invasions! In the 
Milindapatiho we read:— 


‘Athi Yonakanam nanaputabhedanam Sagalan-namu naga- 
ram?* ,.. Jdambudipe Sagalanagare Milinda nama raja ahosi.’ * 
The identification of Milinda with Menander the Greek 
king is no longer doubted and this helps to corroborate our 
proposition. 

But the question is how did the Greeks come to occupy 
Madra? ‘The invasion of Alexander must have effected its 
conquest,* but his invasion had no very permanent results. 
The Indian provinces conquered by him with Madra soon 
passed into the hands of Chandragupta Maurya* who transmit- 
ted them to the keeping of his son and grand-on'. But the 
edicts of Asoka recognised the existence of Greek principalities 
on the northwestern fringe of his empire and we have reason 
to believe that soon after the ‘Sun of the Maurya Empire 
had set," these principalities gradually advanced their domi- 
nions and some of them at least occupied the Madra country. 

Towards the close of the 3rd century B.C. the Bactrian 
throne was occupied by Euthvdemos a native of Magnesia. 
His son Demetrius succeeded him about the beginning of the 





! Of course it can be contended that the peculiarities in the traits of 
the people of Madra were not entirely due to racial reasons or foreign in- 
fluences. due to the survival of the traits of the 
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2nd century B.C. and is said to have invaded India and pene- 
trated far into the interior. From Strabo it appears that he 
conquered a considerable portion of Northern India, presumably 
including Kabul, Punjab and Sindh. He is also credited with 
founding a city named after his father IZuthydémos which ac- 
cording to Ptolemy ' is the same as Sagala (Sákala). After he 
was driven from Bactria and other Western provinces by 
Eukratides, that citv perhaps continued to be the stronghold 
of his dynasty which we shall call the Euthydemean line of 
Madra. The founder of this dynasty seems to have a long 
and illustrious career and, besides Euthwdemin, is credited to 
have founded several other cities.” He has been supposed to 
be the original of ‘The grete Emetreus the king of Inde" of 
Chaucer's Anightes T'ale* and to be identical with the Yavana 
King Dattamitra mentioned in the Mahabharata* ‘There is. 
also the greatest amount of likelihood that the Greek invader 
mentioned in the Mahabhasya of Patanjali and in the 
Malavikagnimitram of Kālidāsa whom the Sunhgas claim to 
have encountered and routed was Demetrius as Professor 
Bhandarkar and Dr. Raychaudhuri suggest and not Menander.* 
Two Greek figures loom large as the invaders of India during 
this period. viz. Demetrius and Menander." We know from 
the synchronism of Demetrius with Ewukratides who was 
himself a contemporary of Mithridates 1 (c. 171-136 B.C.) 
that Demetrius was a contemporary of Pushyamitra Sunga 
(c. 185-149 B.C), Now the invasion took place surely during 
the early period of the reign of Pushyamitra when he was 
still a send@paii and when he had not vet performed his 
Agvamedha sacrifice—possibly before 150 B.C. But there 
is no place before this date for Menander in the Sükala. 
region as we shall see later on. ‘This finds additional support 
from the testimony of the Milindapanho that the Y ona king 
Milinda flourished in the 5th century after the Great Nirvana 
(parinibbanato pancavassasate atikkanie) | 
Apollodotos was probably the second king of this dynasty. 
Wo know that Eukratides and Apollodotos were contemporaries 
from the restriking of the latter's Kapisa coins by the former.? 





| Ind. Ant. Vol. XIII, p. 350. ‘The city was called Euthydemin. 
Nob and other texts give the Apparently erroneous reading Euthy- 
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These coins nre also an evidence of the transfer of the North- 
westorn frontier of India from Apollodotos to the family of 
Greek princes founded in Bactrian by Eukratides. Coins of 
Apollodotos bearing the figure of the Greek goddess, Athene, 
hurling the thunderbolt which is a characteristic of the Euthy- 
deimean line are found inthe United Provinces and all over 
North-Western Indio. The wide distribution of his coins which 
suggests a rule over extensive territories finds a corroboration 
from the statement of the Periplus that the coins of Apollodotos 
were still current at the port of Barvgaza (Broach).! On his 
coins Apollodotos bears the tithe Philopator. He must have 
been an early if not the immediate successor of Demetrius as 
the interval between the two could not have been long both 
being contemporaries of Eukratides* His coin legend seems 
to indicate that he was a scion of the royal house of Futhy 
demos though the exact relationship is not certain. 

The next rulers of this dynasty appear to be Strato I 
and Agathokleia whose coins are of the Demetrian type. Whe- 
ther the succession was immediate or not is not very sure. 
Their succession cannot, however, be long after that monarch 
for we know that Apollodotos was a contemporary of Eukra- 
tides while Agathokleia and Strato I were contemporaries of 
Heliocles* the son of Eukratides. Agathokleia is taken by 
Gardner to be the wife of Strato I but by others she is regarded 
as his mother who was regent during his minority. In the 
later portions of his (Strato I) reign he was associated in govern- 
ment with his grandson Strato II.* - 

All the above kings appear to haye ruled over Sikala 
region and so Menander has no place in the long chain formed 
by the four reigns from Demetrios to Strato Il. Now if De- 
metrios flourished c. 200—171 B.C, Menander possibly could 

> not have flourished before the beginning of the Ist century B.C 

! This finds additional support from the passage of the Milinda- 
paüho already quoted which says that king Milinda flourished 
in the 5th century after the Great Decease.* 

Menander seems to have been the next king in this family. 

y That he was a scion of the House of Euthydemos is indicated 
[ bythe similarity of the coin ty poe, his close association in litera- 
pU ture with the Futhydemean kings* and lastly by the situa- 
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tion of his capital in Sikala. He must have been a great ruler. 
His coins were found in circulation by the author of the Peri- 
plus (c. SO. A.D) in Barygaza. Strabo in his Geography ' 
mentions Menander as one of the two kings who were instru- 
mental in spreading Greek dominion farthest to the east in 
India and as one who conquered more nations than Alexander. 
He crossed the Hypanis (Sutlej) and penetrated as far as the 
Isamos(?). Plutarch?’ tells us that he was as a ruler noted 
for justice and enjoyed such popularity that upon his death 
diverse cities contended for the possession of his ashes. This 
is of importance as showing the complete Indianisation of the 
Yavana rulers of Madra. The identification of Menander witn 
king Milinda is now no longer in dispute and Milindapanho 
was surcly based upon the tradition that lingered and kept 
alive the memory of the great Indo-Greek king who was also 
an admirer of the Law of Buddha. From the same book we 
know that the king was born in the island of Alasanda.* 

Madra attained great prosperity under the Euthydemean 
line. There is a vivid description of the prosperity of the 
city of Sagala in Milindaparho from which we shall quote a 
few lines :— 

‘There is a country of the Yonakas a great centre of trade, 
a city that is called Sagala, situated in a delightful country... . 
wise architects have laid it out and its people know of no 
oppression.... Brave is its defence with many and various 
strong towers and ramparts .... well displayed are the 
innumerable sorts of costly merchandise with which its shops 
are filled ..... Its streets resound with cries of welcome to 
the teachers of every creed.. ... Shops there nre for the 
sale of Benares muslin .... and other clothes of various kinds 
ree guilds of traders in all sorts of finery display their goods 
in the bazars.... So full is the city of money and of gold 
and of silver ware, of copper and stone ware that it is a very 
mine of dazzling treasures .... In wealth it rivals the Uttara 
Kurus and in glory it is as Alakamanda, the city of the gods.’* 

With Menander probably passed away the glory of the 
Euthydemean House of M and the Sialkot region gradually 
passed in the hands of the Sakas who about this time — 
into the Indus valley possibly fO ERE EON (mod. Sistan). 
Two Satrapal families of these Sakas ruled at Taxila ar 
Mathura. The seat of the imperial power probably 
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sütraps of Mathura ! who imitate the coins of the Stratos prob- 
ably extinguished the Euthydemean line. 
After the Scythians Madra probably passed into the con- 
trol of the Parthian kings, who ruled in the Ist century A.D. 
After their rule Panjab was gradually aunexed by Wima 
Kadphises the king of another horde of casteless barbarians, viz. 
the Yueh-ehi. How long the Kushanas controlled Madra we 
are not sure; but their rule over Madra must have ended early 
in the 4th century A.D. From Ptolemy? who wrote in e. 150 
A.D. it appears that the immediate possession of the Sákala 
region was held by the Pandoouoi identified by MeCrindle 
with the Pandavas. 
After the Great Kushanas the Madras must have asserted 
theirindependence, For next we hear of them inthe Allahabad 
Pillar !nseription of Bamudin Gupta (c. 330-375 A D.) as an 
autonomous frontier tribe “ giving all (kinds of) taxes and 
obeving (Ais) orders and coming to perform obeisance."* The 
“ Madrakas"'' probably formed at this period a tribal republic 
and as such are differentiated in the inscription from the list 
of frontier kings and countries and associated with the Māla- 
ves, Arjuniyanas, Yaudhévas. Abhiras, Prarjunas, Sanakani- 
kas, Kākas, Kharparikas and other tribes 
- Madra remained under the Gupta power till the Epthalite 
ee when the outlying frontier provinces fell off. The 
kala region became one of the stronghold@® of the Hūna 
power. Hiuen Tsang informs us that‘ some centuries ago’ n 
king called Mo-hi-lo-kiu-lo (Mahira or Mihira-kula) established 
his authority in the town of She-kie-lo (Sakala) and ruled over 
India. He was quick of intellect and naturally brave and 
subdued all the neighbouring provinces without exception * 
The founder of the Huna kingdom of Madra was probably 
Toramina the father of Mibirakula and a leader of the Huna 
invaders. His date is established by his synchronism with Dha- 


i. nyavishnu the brother of Mátrivisbnu. His rule extended to 
V — — — Arikina Vishaya in Malwa after Budha Gupta (485-86 A.D).* 
"r3 When Toramana died his dominions which extended from 
ipm v. ákala to Malwa passed to his son Mihirakula. From the 


testimony of Hiuen sang it is apparens that Mihirakula was 

a very powerful prince. He must have ruled at least fifteen 

years and his dominion included the Gwalior region." East of 
this however he could not proceed. The Parivrájaka Maha- 
J r&jas the feudatories of the Guptas seemed to have successfully 
= withstood the onslaught of the Hina from Central India. 
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|. The glory of the Hūna dynasty of Madra was however short 
lived.  Hiuen Tsang informs us that one Baladityaraja king of 
Magadha defeated and captured Mihirakula.! The credit of 
defeating Mihirakula is also claimed bv Yasodharman (532-33 
A.D.) in his Mandasor Pillar inscription”  'There is a good 
deal of controversy about the agent who really defeated the 
Hūna king. V. A. Smith identifies the Büládityva of Hiuen Tsang 
with Narasimha Gupta Baladitya the grandson of “umara 
Gupta I and the son of Pura Gupta. But Hiuen Tsang himself 
says that this Baladitva was the grandson of Budha Gupta 
( Fo-to-kio-to) and son of one Tathagata Gupta ('Ta-tha-kie-to- 
kio-to) and so the Baladitya whom the pilgrim meant cannot 
be Narasimha Gupta* This Baladitya must apparently be 
identified with a Gupta sovereign who flourished after Budha 
and may be identical with the nameless Gupta king of the re- 
cently discovered Damodarpur plate dated in the Gupta year 
214 (A.D. 532-34). Our assumption finds some corroboration 
from the fact that this inscription is dated nearly in the same 
years as that of the Mandasor inscription of Yasodharman 
(533 A.D.) and it is probable that the Huna chief fell to a double 
attack from both his Hanks. 

It we are to believe Hiuen Tsang, Mihirakula fled to Kash- 
mir after his defeat where he repaid the hospitality of the king 
by treacherously murdering him and usurping his throne.* 
The throne of Madra, during the absence of Mihirakula in the 
wars with Baladitya, was seized by his brother. The Hina power 
probably continued in the Sialkot region for a long time even 
after this serious reverse. In the Harshacharita, Prabhākara- 
vardhana is called by Bana *a lion to the Hina deer." 
Where could the Hina power possibly lie during this period? 
1t could not be in Malwa where lay the remnants of the Gupta 
power; it had also no place in Rajputana where the rising 
power of the Gurjaras of Bhilmal held its sway. But it was 
probably in the Sialkot region just to the north-west of the 
Pushyabhütis of Stháneávara that the Hüna stronghold was 
situated and it is quite natural that they should come in 
hostile conflict with each other. It was probably this Hina 
state which Hiuen Tsang calls Tseh-kia or Chéh-ka the capital 
of which was an unnamed city about 20 li in circuit, and 





l Watters’ Y uan Chu » pp. 2860-2901. 
* Fleet, Corpus Inscriptionum Indicarum, pp. 146-47. 
* V, Smith, Early PINO of India, p. 318. * — 
* Raychowdbury, The Gupta Empire $n the sisth and seventh centu- 
rics A.D., JAS RB. addu: 315. l * Jt} Mia 
6 Ibid., p. 317. Prof Raychowdhury identifies Balüditya with ** the 
orious Bh&nu Gupta mentioned in the Eran Stone Pillar Inscription of 
oparija dated in the year 191 (511-12 A.D.) Fleet Gorpus Inscríp- 
sim tele eee De LIS a NE e Me 












1922.] Madra. 267 
situated about 14 or 15 li to the north-east of the old capital 
Sákala. Skala was then in a decayed condition, its — 
being thrown down. The pilgrim, however, saw a little town 
about 6 or 7 li in circuit within the old walls of the city, the 
people of which were rich and prosperous. The capital was 
probably removed from Sakala after the defeat of Mihirakula. 
Hinen Tsang provides us with an account of the Hina kingdom. 
He informs us that the 

“soil is suitable for rice and produces much late sown 
corn. It also produces gold, silver and stone called feou, 
copper and iron. The climate is very warm and the land is 
subject to hurricanes The people are quick and violent, their 
language coarse and uncultivated. For clothing they wear a 
very shining white fabric which they call hiau-che-ye (kausfya, 
silk), and also morning red cloth (chau hia) and other kinds. 
Few of them believe in Buddha ; many sacrifice to the heaven- 
Iv spirits (Devas and Spirits). There are 10 Sanghadramas and 
some hundreds of temples. There were formerly in this country 
many houses of charity goodness or happiness (Punyusalas) for 
keeping the poor and the unfortunate. ‘They provided for them 
medicine and food, clothing and necessaries, so that travellers 
were never badly off.”"! 

During the last quarter of the 6th century the Madras 
seem to have come in contact with the rising Chalukya power 
of Badümi. The Mahakita Pillar Inscription of Mangalesa 
ascribes to Kirtivarman I wide conquests including Anga, 
Vanga, Kalinga, Magadha, Madraka, Kerala etc. ? In the first 
half of the Stb century Madra probably often felt the weight 
of arms of the Kashmirian kings of the Karkota dynasty 
specially of Muktáüpida and Javápida. In the inscriptions of 
the Palas of Bengal Madra appears in connection with the 
installation of Chakrayudha on the throne of Kanauj with the 
assent of the neighbouring powers enumerated as the Bhoja, 
Matsya, Madra, Kuru, Yadu, Yavana, Avanti, Gandhüra and 

A Kira kings. It is possible that Dharmapala in his bid for 
the overlordship of Northern India came in contact with these 
i and by defeating them succeeded in forcing his nominee 

n on them.* After Dbhàürmapüla the Pratihaira power saw its 

ss palmy days and under Bhoja (Mihira ; 840-90 A.D ) extended 

Bi its power even to the gates of Kashmir. We read in Aaí/Aana's 
NIA. Rha rangini that king Sankaravarman (c. 855-83 A.D.) caused 
— — the sovereign power which the adhiraja Bhoja had seized, to 
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be given up to the scion of the Thakkiva family whohad become 
se} servant in the office of Chamberlain. The verse runs as 
ollows ' -— 


Hritam Bhojddhirdjena sa Sámrájyam adápayat. 
Pratiharataya bhrityibhüte Thakkiyakanvaye. 


There is some controversv nbout the identification of this 
adhiraja Bhoja. But as at this period we find no other king 
of the name Bhoja who is powerful enough to be called adhiraja 
it is better to identify him with the great Pratihára emperor. 
It seems therefore that Madra at this period was under the 
suzeraintwv of the Pratiháras though it often became the bone 
of contention between Kanauj and Kashmir.* 

About the historv of Madra after this period little is 
known. Just on the eve of the Mahomedan conquest we find 
the Sialkot region under a family of kings two of which Jaya- 
pila and his son Anandapála were worsted in war by Sabukti- 
gin (986-997 A.D.) Javapala ruled over most of the Punjab 
to the north of Sindh. Madra with the rest of Punjab seems 
to have been nnnexed to the Ghazni Sultanate bv Sultan 
Mahmud (997—1030 A.D.) son of Sabuktigin. 


The history of Madra attempted in this paper is no more 
than a mere account of an ancient tribe conquering and 
conquered who having descended into the Panjab from their 
mountain festnesses on and beyond the Himalayas gradually 
established their settlements and principalities in different 
parts of Northern India * and played no unimportant part in 
the political and soeial history of the Hindus. The Madras 
like some other tribes and peoples had suffered many wicissi- 
tudes of fortune and had changed their character by coming 
in contact with other peoples and tribes and it is inconceivable 
that a people whose history can be traced so late as the llth 
century A.D. should leave no vestiges of their own in modern 
India They might have been a bubble in the sea of the vast 
population of India and yet this account may serve to showe 
that this bubble was but a recognisable sign of one of the 
inh Ry undercurrents of race and culture which have gone to 
build up India what it is to day. 
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t9. The Mahabharata and the Besnagar Inscription of 
Heliodoros. 


By HkMCHANDRA KRaycnaAauonunt, M.A., Pu.D. 


The Besnagar inscription records the erection of a Garuda- 
dhvaja of Vasudeva, the god of gods, by the Bhagavata Helio- 
dora (Heliodoros), the son of Diva (Dion), the 7Z'akhkhasilaka 
(native of Taxila), a Yona (Greek) ambassador, who came from 
Maharaja Amtalikita (Antialkidas) to Rajan Kásiputa Bhaga- 
bhadra the Saviour (/ratara), who was prospering in the four- 
teenth year of his reign. 

As this inscription is one of the earliest records of the 
Bhagavatas, i.e. the followers of Vasudeva-Krishna, it is in- 
teresting to inquire in what relation it stands to the Great 
Epic which calls itself the Karshna Veda (Mbh. I, 1. 268; 
XVIIT, 5,41). 

At the outset, I beg to draw the attention of scholars to 
the remarkable passage which forms the second part of the 
famous epigraph. It runs as follows :— 


Trini amuta padani(su) anuthitani 
Nayamti svaga dama chaga apramada 


“ Three immortal precepts when practised lead to heaven 
— Restraint, Renunciation, and Rectitude.” 

So far as I know no serious attempt has yet been made 
to find out the source from which these precepts are taken. 
In my Early History of the Vaishnava Sect I pointed out that 
dama, tyaga, and Apatsunam are inculcated in the Gita xvi, 
1-2. But Apaisunam can hardly be regarded as equivalent 
to . There are, however, a few verses in the Stri 

(7. 23-25) of the Mahabharata which show a closer resem- 
 h!ance to the passage of the Besnagar inscription. The verses 
| nre posed: I 
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dence between the Epic verses and the Epigraphic passage 
mentioned above. Dama, Tyaga and apramada are mentioned 
in identical terms in both “ Amutapadani " of the Besnagar 
inscription has its parallel in the expression "urea of 
the Maháübhürata, while Svaga of the epigraph corresponds to 
Brahmaloka of the Epic. It is clear that there was some close 
connection between the teaching of the Mahābhārata and that 
of the Besnagar Inscription 

There is another important fact which should not be 
overlooked. Heliodoros, the Greek ambassador to whom we 
owe the inscription, was a native of Takshasilà in Gandhfrna. 
The city of Takshasilá figures prominently in the story of the 
recitation of the MahAbhdArata It was at this city that Jann- 
mejava heard from Vaisampüyana the famous story of the 
Kurus and the Pandus. This is clear from the following verses 
of the Svargárohanaparva. 


gent wird aad MANAT HEA | 
atfaaara :— 

uae fens 4 THT HAAG | 

Afata JIHAT A Q 

aa: GAUARI: BHAT TART: | 


1 


aat festa aate efenmrfenee uc | 
yarara @ are aa} aA NTER d 
fasaa faurena a sr | 
serpens ous Has WATE I 

(Mbh. XVIII, 5. 30-34.) 





Vaisampá yana said : — MIS 

I have now told you, O you of great splendour, every 

t about the acts, O Bharata, of both the Kurus and the 
Pandavas 

Sauti said :— t = UA WT 

Hearing this, O foremost of twice-born ones, at the inter- 

vals of sacrificial rites, King Janamejaya | mi filled | with. 
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profuse presents. Thus adored by the king, they returned to 
their respective abodes 

Having dismissed those learned Brüáhmanas, King Janame- 
java returned from "Takshaáila to Hastinapura. 


(M. N. Dutt Süstri's translation.) 


The last statement shows that the king was at Takshasila 
when Vaisampayana was reciting the story of the Kurus and 
the Pándus. It is thus apparent from internal evidence that 
Takshasila had something to do with the diffusion of the 
knowledge of Vaiéampü yana's version of the Great Epic. It 
is significant that one of the earliest references to the Maha- 
bhárata is found in the AshiadhyaGyi of Panini, a native of 
Salatura which lay not far from Takshasili and formed part of 
the kingdom of Gandhára. 

The testimony of Panini shows that the Mahābhārata was 
well known to the people of Gandhüra from a period long 
anterior to the time of Heliodoros (second century B.C). 
while the evidence of the Svargdrohanaparva suggests that it 
used to be recited by Vachakas or Pathakas in the presence of 
the great men of Taxila. In view of this fact, and of the re- 
markable coincidence between the verses of the Striparva of 





the Mahabharata and the second part of the Besnagar inscrip- 
tion, it is not unreasonable to think that Heliodoros of Taxila 
aetually heard and utilized the teaching of the Great Epic. 
Evidently the Mahabharata played an important part in the 
Hinduisation of the foreign settlers of the Indian border-land. 








20. Dihyah al-Kalbi. 
By A. H. HARLEY. 


He is usually referred to as such, or as Dihyah b. Khali- 


fab al-Kalbi. His lineage is given by Ibn Sa'd (Tabagat, IV, 
I, 184) as — 
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Tabari (Z'a'rikh, ITI, 2349) omits whe wy? but agrees other- 
wise ; see also de Perceval's Essai sur l' hist. d. Arabes, 'Tabl. 
TII, and ‘Umdatu'l- Qari,’ p. 93. 

His name is usually pronounced Dihyah. accepted as the 
better form, but the word dahyah is also well-known (Nawawi, 
Tahdhibu'l-Asma', 239), and his name is occasionally so 
written, e.g. Tab., 1, 1741, and alternatively in !bn Hisham, 
685, 758, Tab., I, 2093. 

He was of the Kalb tribe which early moved north out of 
Yemen, and settled in the north of the insula close to the =e 
Syrian frontier (Perceval, I, 214; Nicholson's Lit. Hist. of 
the Arabs, 199, n. 2 ; also Caetani, Carta, II, 1, 464, of the 
Annali). The place and year of his birth are not stated, but 
it is probable that he was born in the settlement of his tribe 
near the border of Syria, for thou ugh Sam'áni says he settled in 
Egypt, and though his tomb is said to be at Al-Qaráfah there, 
it will probably be concluded from the facts of his life-history 
and from the consideration of the fourfold tradition, Syrian, 

x ian, Palestinian and Persian, as to his last resting-place, 

-~ that as the northern half of Arabia and later Syria were the 
spheres of his activities his connection with them was life- 


M: long. 
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ence to the new faith or more exactly from a time slightly 
subsequent. There is general agreement that he was an early 
convert (Ibn. S., IV, 1, 184, Tab., TII, 2349; cf Ibn Hajar, Í, 
No. 2378), and that he was not present at the Battle of Badr 
(2 A.H.); it has been said that his first engagement was 
Khandaq (5 A.H. ; Ibn Hajar, "/sabch, I, No. 2378), but usualls 
it is stated that he was present in battlefields subsequent 
to Badr,— all of them "" adds Nawawi (Tah., 239) 

It is said by Al-Baydáwi that vv. 9-11 of Sürah LXI 
were revealed on an occasion when Dihvah al-Kalbi entered 
Madinah on n Friday, before his conversion, for *'' while 
Muhammad was preaching, a caravan of merchants happened 
to arrive with their drums beating, according to custom ; 
which the congregation hearing, they all ran out of the mosque 
to see them, except twelve only."" If Dihyah was thus 
reprehended, the passage may well be set down to the vear 
2 A.H. (Wherry's Comment. on the Quran, IV, 144-6; cf. 
Rodwell's Trans]. Everyman's Libr. Ed.. p 374). 

He was evidentlv engaged in trade between Svria and the 
cities of the Hijáz, for he returned with merchandise on the 
former occasion when the Prophet sent him to the Emperor 
Heraclius (Ibn H., 976), who gave him passage through his 
territory (Ta'r. al-Khamis, II, 10), or bestowed on him goods 
Tab., 1, 1555) and well attired him. On his way back he fell 
into the hands of marauding clansmen, an occurrence which 
took place shortly after the conversion of Rifá'ah b. Zayd al- 
Judhüml, i.e by the Second Jumádàá, 6 A.H. (Caet., I, 697) 

— The acquaintance with the Prophet may have sprung up in the 
course of caravan trade with the north ; at any rate it may well 
be set down to a date prior to the engagement at 'Ühud 
(3 A.H.). 

“Mahomet, the Koran tells us, was inspired by the Holy 
Ghost, whom he held to be an angel, and who n he called, in 
later chapters, written at Medina, by the name of the Arch- 
angel Gabriel, which he pronounced Jabril. During the fits of 
ecstasy in which the inspiration came to him, he believed he 
beheld the archangel's face, and when he was asked what he 
was like, he always mentioned a young man of the tribe of * 
Kalb, named Dihyah ibn Khalifa ” (Huart, Arabic Lit., 34—5). 

Nawawi - ares he was one of the — — of men | 
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relations with Dihyah led to a yet more intimate union. He 
—— Khaulah bint Al-Hudbhbail, grand-daughter of Khall- 
fah and daughter of a sister of Dibyah's (Tab, I, 1776), or 
would have completed the contract but that «he died on the way, 
ere she reached him (Ibn S., VIOI, 115): in the T'a^rikh-4 Guzida 
the marriage is not only represented as having taken place, but 
she is said to have been divorced (p. 157). On her death he 
married Sharif, daughter of Khalifah and sister of Dihsah (Ibn 
S., VIII, 115) ; in the T'a'rikh-: Guzida her name is given as "leaf 
(cf Tab., I, 1776, n. a), and it is recorded that she died in Mo- 
hammad’s lifetime (pp 160-161). Another sister is noticed b 
Ibn S. (1i5.) ; the foster mother of the afore mentioned K haula 
was her maternal aunt, Khirniq, daughter of Khalifah. 

Of descendants in the male line two are mentioned at 
Homme length. Of these one is AbG'l-Kbattéb ‘Umar b. al- 
Hasan b. Dibvah al-Kalbi, who was born nt Valencia, in Spain, 
about 544 A.H.. and "was surnamed Dhü n-Nasabain (With 
two Genealogies;, because he was descended on his father's 
side, from Dihya al-Kalbl, ...... and, on his mother's, from 
Husain, the eon of ‘Ali. He travelled all over Spain in pursuit 
of his studies, was twice appointed «qádi of Denia, and dis- 
missed on account of his scandalous behaviour He took up 
his traveller's staff again, wandered to Moreceo, and to 
Bijaya, where he taught the knowledge of the traditions 
(1195 A.D). He sojourned some time in Egypt belore starting 
on pilgrimage to Mecca and, on his return from tbe Holy 
City, made a long detour, lasting over severas] wears, by 
Syria, Chaldea, and Persia. On his return, Al-Malik al-* Aziz 
chose him to be tutor to his «on Al-Malik al-Kamil and when 
that prince succeeded to power he built bis old master the 
Madrasah Kamilivya, where he taught the traditions, He 
eventually fell into disgrace, was dismissed, and died on 30th 
October, 1255. " (Huart, Ar. Lit, 173). The names of five of 
his works are given in Brock, I, 311. In 126 A.H. the 
Khalifah Yazid b. al-Walid desiced to appoint a descendant of 
this family, ‘Abdu'l-‘Aziz b. Hárün b. ‘Abdi'l-lah b. Di (or a) 
hyah b. ifah al-Kalbi to the governorship of *Ir&q. but 
he was disp to make a condition as to his nppointment and 
said : *‘ Were there to be an army with me I would accept,” 

whereupon Yazid let him go in favour of another (Tab., H, 
1836), for such a sti ion was not likely to commend itself 


to a ruler pee h ia \l-Näqis (the Retrencher) because of his 
policy of retrenching the allo 
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it the bidding of God that he should proceed against the Jew- 
ish Banü Qurayzah, and added that he himself was making 
his way thither. ‘Ali was given the standard of the Muslims 
and was dispatched againstthem. The Prophet followed later, 
and as he passed by his companions (Najjürites, Cae! , 1, 627) 
in As-Saurayn before reaching the Banu Qurayzah he asked 
whether anyone had gone by that way. They answered that 
Dihyah b. Khalifah al-Kalbt had gone past on a white she- 
mule, with a saddle on which was velvet brocade. "The Prophet 
said ; ** That was Gabriel, who has been sent to the Banü 
Quraizah to shake the fortresses in their midst, and cast terror 
into their hearts” (Tab., I, 1485-6). In a tradition of ‘A’- 
ishah it is the Banü Ghanam whom the Prophet passed on his 
way; here it is incidentally stated that the features and 
beard of Dihyah used to be likened to those of Gabriel (Tab., 1, 
1457) 

The following tradition of * A'ishah is another instance 
in which Gabriel was mistaken by the beholder for Dihyah. 
She relates: The Prophet started up violently ; I looked and, 
lo, there was a man standing with him, on a riding-beast, and 
wearing a white turban, the end of which he had let hang down 
loose between his shoulders, and the Apostle of God ( &s*L- ) had 
his hand on the mane of his riding-hack I said: '** O Apostle 
of God, your starting up made me afraid of him!" He asked : 
'" Did you see him?” I replied : : “ Yes" He asked: ‘* Whom 


did you see?” J answered: “I saw Dihyah al-IKKalbi " He 
said: “That was Gabriel,_—Peace be on him," (Ibn S., IV, I, 
at 154). 


Another form of the tradition makes it a case of deliberate 
impersonation of Dihyah by Gabriel: Gabriel used to come to 
the Prophet in the form of Dihyah al-Kalbt (Ibn S., ib., 15-18). 
There is another variety of tradition in which the onlooker 
likens the apparition, subsequently known to be Gabriel, to 
Dihyah. ‘A'ishah says: I saw Gabriel standing in this room of 
mine, on a horse, and the Apostle of God whispering to him. 
Then when he entered I asked : “O Apostle of God, who was this 
whom I saw you whisperiog to?" He asked: '' Did you see 
him?" I answered "de He asked : “ Whom did you take 
him to be like?" I replied: *“ Dihyah al-Kalbt.”’ e said: 
" You saw well indeed. That was Gabriel." And she Saitek 
E was but a little — thos he snid.: - = A'ishah, — 
abriel greeting you with *' Peace!” I 
— God will reward him — his ba Siti, 
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commissions, both to the Emperor Heraclius. In the former 
instance it is not clear why he was sent, but it is likely that he 
had been charged to obtain a concession of, or the recognition 
of, trading-rights in or with the Byzantine provinces (cf. de 
Perceval, 111, 157). The Emperor received him favourably, and 
as has been previously stated Dihyah returned with presents 
and merchandise. But misfortune befell him in the way of his 
return to Madinah, for when he had reached as far as Hismá, 
à rugged region occupied by the Band Judhim in the Desert of 
Syria, and distant from Wadi al-Qurá a two nights’ journey, 
and from Madinah eight nights’ (Mu * jamu'l-Buldin, 11, 267), 
some persons of the Judhám plundered his all. He betook 
himself to the Prophet in Madinah, and lodged his complaint 
before he had yet crossed his own threshold, and secured the 
dispatch of Znavd b. Hárithah to Hismá in the Second Jumada 
of the 6th Hijri year (Tab., I, 1555). 

The above narration is supplemented by one purporting to 
proceed from certain well-informed persons of Judham (Tab., I, 
1740, 19 //.), according to whom however the scene of the dis- 
aster that befell Dahyah was the Valley of Shanár or Shinár, in 
Yüqüut given as Shinán. Here he was looted of all his posses- 
sions by Al.Hunayd and his son ‘Us (Arid in Caetani's 
Annali, 697; see Tab , I, 1711, n. /), of the Dulay’, a branch of 
the tribe Judhám. News of the unfortunate assault reached 
a small party of the Banü Dubavb. another branch of 
Judham, whose chieftain Rifá'nh b. Zayd al-Judh&mi had re- 
cently had a personal interview with the Prophet, and on his 
return had won his tribal subdivision of Dubayb among others 
to Jslám ; in this matter Dihyah had played a part, though 4 
minor one, inasmuch as he is said to have befriended one of 
the clansmen of Dubayb, Hassan b. Mallah (Hayyán b. Millah, 
in Caet., 607 ; cf. Ibn H., 976, 1. 1), and taught him the Süratu 't- 
Fátihah (Ibn H., 976; Tab., I, 1741). This party hastened to 
meet Al-Hunayd and his son, and fought them and those with 
them for the restoration of the looted property. In this they 
were successfal, and made it over to Dihyah. He however was 
still dissatisfied, and went off in high dudgeon to Madinah, where 
he sought out the Prophet and demanded the lives of the two 
leading m "ants. s suit prospered, for Zavd b Hárithah 

nst them, and in the ensuing en- 
son lost their lives (Ibn H., 976; 
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according to this account with the mission to the Byzantine 
ruler, Heraclius; the missive he was charged to deliver was 
sealed, it is said, like those to the other potentates with the silver 
signet-ring of the Prophet which Gabriel had approved after re- 
jecting previous patterns in iron and copper (Tab., I, 2857). 
The narrative of the circumstances of its delivery as detailed in 
Tab., I, 1561 jf , with but slight differences in Al Aghani (VI, 
94), is all interesi, if not veracity: Abii Sufyün b. Harb is relat- 
ed to have said: ‘ We were a community of traders, and the 
feud between the l'rophet and us had so straitened us that our 
possessions were exbausted. When the Truce (of Al-Huday- 
biyyah)! was concluded between the Apostle of God and us, we 
were not without fear that we would not find security, but I 
proceeded with some traders of the Quraysh towards Syria, our 
trade-objective there being Gaza (Ghazzah). We came to it at 
the time wben Heraclius had proved victorious over the Persians 
within his territory, and had driven them out of it, and there 
had been wrested from them for him his Holy Cross, which 
they had plundered When he heard this news (of their expul- 
sion) and that his Cross had been rescued for him, he set forth 
walking on foot in gratitude to God on the occasion of this 
restoration he had made, from Hims where he then had his 
quarters, in order to pray in the Holy City (Jerusalem), carpets 
being spread for him (in his patb), and sweet-smelling flowers 
cast on them. When he reached Tiva’? he offered there his 
prayers, his generals and tlie Byzantium nobles accompanying 
him. He appeared next morning careworn, and kept turning 
-— -- his glance heavenwards His generals said to him: *“ Your 
Majesty is verily careworn this morning." He answered: “ Yes; 
I was shown yestreen the doininion of the circumcised trium- 
phant” They replied: ** Weare not aware of any nation that 
practises circumcision save the Jews, and they are under your 





! A treaty between Muhammad and the people of Makkah, conclud- 
ed in Dhu'l Qa‘dah, 6 A.H. (Caet , I, 706 //.). 

* 'Tiya', actually Aclin, was the name by which the Romans had 
chosen to designate Jerusalem in the following circumstances : ‘About | 
sixty years after the fall (70 A. H.) a man who believed himself to be the”  . 
Madalah; and persuaded others of the same, Bar Cochba, heading a now 
nationalist movement on the part of tho Jews, seized the ruined city, re- 
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with a temple to Jupiter Capitolinus on the Temple area. ... The name 
` he time honoured name, which for awhile belonged ex- 
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authority and in thrall to you; wherefore send unto all over 
whomsoever you have authority in your realm instructions to 
eut off the heads of all Jews under their control, and so have 
peace of mind from this anxiety." They were, | swear, en- 
gaged iu working him round to this view of theirs when there 
arrived a messenger from the Lord of Busrá,'—for the rulers 
used to mutually apprise each other of any news, leading 
in an Arab, and the message he delivered was: '* O King, this 
man of the sheep- and camel. rearing Arabs tells of ^ curious 
matter, that hath occurred in his country ; interrogate him re- 
garding it." When the messenger of the Lord of Busrá 
brought him to Heraclius, the latter said to his interpreter 
“Ask him what this affair is that bas happened in his 
country." So he asked him, and the man replied:  * There 
appeared in our midst a man calling himself a prophet, and 
some followed and believed in him, while others opposed him, 
aud in many places there have been fights between them. Such 
was the state of affairs when I left them." When he bad im- 
parted to him this information, Heraclius gave the order: 
* Strip him,” and when they stripped him he was found to be 
circumcised, whereupon Heraclius exclaimed: ** This, I swear 
it, is what I was shown; itis not as ve do sav. Give him his 
clothes. Take yourself off '' (addressed to the man; see "Agha- 
nī, VI, 94). Then he summoned his Chief of the Guard and 
commanded him: ** Search Syria through and through till vou 
bring me a man of the same people as this," i.e. the Prophet. 
Now I swear I was in Gaza when his Chief of the Guard burst 
in on us asking: *'' Do you belong to the same people as this 
person in the Hijiz!" We replied: “ Yes." Then he said 
* (Go with us to the king” We went with him, and when 
we reached him he asked: ‘* Are you of the same tribe as this 
man?" We said: '" Yes." He next asked: '' Which of you 
is closest related to him ?'" 1 answered: * I.” Abu Sufyan 
here interposes: '' My oath on it, I never saw anyone I con- 
sider more astute than that uncircumcised one (intending 
Heraclius)." Heraclius next ssid: "Approach." Then seating 
me before him and my companions behind me, lie said: * T will 
uestion him, and if he lies refute him." Now I could swear 
to it that had I lied, they would not have refuted me, but I 
was a chieftain in rank, too noble to stoop to mendacity ; and I 


was aware that the least consequence involved in lying to him 


would be that they would remember it against me, and cite it 


ofi me,—so why should I speak falsely to him *—(or, so 1 did not 








Heraclius after the restoration of the empire, to 
id they had given, or were alleged to have given, 
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speak falsely to him). Heraclius said: '' Tell me of this man 
who appeared among you making the said claim." I started be- 
littling to him his position, and making light of his prospects 
and saying: '* O King what is there in this affair of his to give 
vou anxiety ? His position is less than has been reported to 
vou." But he began not to heed my words and snid: “ Give 
me information about his position in reply to what I am going 
Lo ask of vou." I answered: “ Ask what seems good to vou.” 
He enquired : ** How stands his lineage among vou ?'" J said : 
" Pure stock; he is of our best line." ‘ Tell me," said he, 
" used any of his kin to utter such things as he, so that he is 
now imitating such a one?” I replied: ** No." He asked 
" Has he any property among vou of which you have robbed 
him, and he has devised this tale that you might restore him his 
property *" I answered: ** No." He next said: “ Tell me of 
the followers he has among you. Who are they ?" I replied : 
“The weak, the lowly, youngsters and women. But as to 
persons of mature age and of degree among his people, none of 
them has followed him.” Then he said: * Tell me, do his 
followers love him and cleave to him, or do they hate him and 
forsake him *" I answered: ‘* None that does follow him after 
forsakes him " “Tell me," he asked, '* how stands the feud 
between him and vou ?" ] made reply: ** It has varying for- 
tunes, now he is made to prevail over us, and now we over 
him." He next said: * Tell) me, does he behave treacher- 
ously tT Abii Sufyiin here interposes: I found nothing in 
his interrogatory I could find fault with bim for save this. I 
answered: ' No, and we have a truce with him, and are 
not secure against treachery on his part." Now I swear 
Heraclius did not heed these last words of mine, but repeated 
to me our conversation as follows: * I asked you how stood 
his lineage among you, and you said he was of * pure stock, of 
your best line’; and thus it is God takes his prophets; when 
he does take one, he takes him only from the best line of his 
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stand on, and I would feign be with him and wash his feet. 
(Go now your way." Then I rose up-from beside him, beating 
my hands together (in woe) and saying: * Ye servants of God, 
the affair of the son of Abu Kabshah (i.e. Muhammad) is grown 
a matter of dire import, for the kings of the Banü'l-'Asfar (Le. 
the Byzantines) bave come to hold him in awe in their own 
dominion of Syria " (Tab., I, 1561-5, 'Agh . VI, 94-5) 

Apparently soon after this incident there was brought to 
him the missive of Muhammad by Dibvah: its content was: 
“In the name of God most merciful! From Muhammad the 
Apostle of God to Heraclius King of Byzantium. Peace be on 
them who follow the right guidance!—'To proceed to the 
matter in hand: Turn Muslim, so shalt thou be safe; turn 
Muslim, and God will reward thee doubly ; but if thou turn 
awav, the sin of the tillers of the soil be on thy head ! '' (i.e. the 
bearing the load of such sin); (Tab , I, 1555- cf. 'Agh., VI, 
95) ; it is taken to mean that the responsibility for the non- 
conversion to islám of the subjects of Heraclius would be on 
his head. 

The narratives are in general accord as to the favourable 
reception the missive had of the Emperor; he put it carefully 
away on his person (Tab., I, 1565, '4g^., VI, 95) ; he is said to 
have called a meeting of his generals and advocated accep- 
tance of Islam, but when he realised his proposal was displeas- 
ing to them he explained that be had but intended by it to test 
their steadfastness in their Christian faith (Tab., I, 1566, 
'Agh., VI, 96) ; it is also said that he declared to Dihyah his 
belief in Muhammad as the prophet of their expectations, men- 
tioned in their Scriptures, but from fear of his own Byzantine 
people he could not follow him; he referred him however to 
Bishop Daghatir,' whose influence and power were greater 
than his own. When the latter learned orally from Dihyah of 
the missive sent to Heraclius and of the faith to which he 
called him, he said: '* Mv oath upon it, your master is a 
prophet sent (of God); we recognise him from his description, 
and find him mentioned by name in our Scriptures." Then 

— doffing his black vestare and donning white, he went forth 
staff in hand to the Byzantines assembled in the church and 
declared : * O assembly of Byzantines, a missive is come from 
Ahmad in which he calls us unto God.— Be he exalted and 
glorious '—2and ues witness — rege is no —— save God, 
and that Ahmad is his servant a s apostle. ” ereupon, 
it is recorded, they sprang on him as one man, and beat bim 
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to death. Dihyah returned and related the incident to the 
Prophet (Tab., 1. 1567). Apparently soon after Heraclius set 
out from Syria for Constantinople (Tab., i5 ). 

The narrative lacks little in verisimilitude ; the first. and 
perhaps the only serious, question that suggests itself is 
whether it is likelv that Heraclius flushed with triumph and 
controlled by an impulse of gratitude to his God who had led 
his armies to victory, is likely to have been so sorely shaken by 
a report that as yet threatened no peril to his empire newly 
confirmed by the sword. Eur 

But unfortunatelv for the plausible tale it has to contend 
with two difficulties. of a narrative order and of a chronolozi- 
eal. 

The account in Ibn Sa'd, e.g. varies almost in toto from 
that given at length above. It is very brief merely informs us 
that the Prophet wrote to the Emperor calling him unto Islim, 
and sent his letter by Dihvah al-Kalbi. bidding him make it 
over to the Lord of Busráa, who should then make it over in 

" turn to the Emperor, and the Lord of Busra duly fulfilled his 
charge (Tabaqát, IV, 1, 185). In another tradition it is further 
stated that he made over the letter to the Emperor in Hims in 
Muharram of the 7th vear of the Hijrah (/b.). 

The n»rrative as found in Bukhari (T, 7-9, ed. Krehl) is 
somewhat similar in its account of the summons before the 
Emperor in 'liáiya' of Abū Sufyan and his fellow-traders of 
Quraysh, who taking advantage of the Truce had resumed their 
interrupted calling, and also in its interrogatory to the story as 
given above by Tabari ; Heraclius was, it is added, an astrologer 
and the stars in their courses had been the source of his anxiety 
and alarm in 'Iliyá' (Bukh., I, 9). The remainder of the story 
has closer affinity with Ibn Sa'd, inasmuch as the letter com- 
mitted by the Prophet to Dihyah had been made over to the 
Lord of Busrā, who made it over in turn to Heraclius; the 
tenor of the letter is much the same, but the wording is differ- 
ent, though here notice need be taken onlv of the form 
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pondence of the reckoninig. Undoubtedly actuality has mis- 
carried in the case of this alleged relation between the Prophet 
and Heraclius. Imagination has fondly dwelt on this incident. 
and on those leading up to the final dénouement of the Byzan- 
tine empire in Syria in 15 A.H., and the tragic retreat of the 
Emperor of broken fortunes to Constantinople, and has 
informed the former in symmetry with the latter. ** Quite 
recently," says Huart, * there has been a tendency to cast 
doubt on the reality of these embassies (from Muhammad to 
neighbouring rulers), which would be only pure legends, arising 
out of the desire of Christinns lately converted to Islim to lay 
before Muhammad projects of a universal religion, and by the 
dispatch of these missions to liken him to Jesus, and to his 
disciples setting forth to carry the good news into all the 
world. The historical sources are as always uncertain and 
inadequate; Ibn Hishim gives n list of these embassies, but 
does not base them on the authority of Ibn-Ishaq . Tabari, it 
is true, quotes Ibn-Ishüáq. but it is noted,—2and this creates 
doubt within us, that the redaction of Ibn-Isháq which he has 
used is more recent and richer in apocryphal traditions than 
that of Ibn Hishüm (Hist. d, Arabes, I, p. 154). 

Probably in the course of Muharram (Caet.. IH, I. p. 9) of 
the 7th vear of the Hijrah commenced the campaign of Khaybar, 
and of the fortresses which there fell into the hands of the victo- 
rious adherents of Islim Ibn Abi'l-Huqavwq's stronghold of 
Qamas (Nizar, Caet. II, 20) was noted for the fair captives it 
yielded, Safiyyah daughter of Huyaivy b. "Akhtab and wife of 
Kinánah b. al-Rabi* b. Abt‘ 1-Huqayq an-Nadari, and her two 
companions, daughters of her paternal uncle. Dihyah would 
feign have had possession of the Jewess Safivyah. and had 
approached the Prophet in that connection, but yielded her up 
to the latter on learning that he had reserved her as his own, 
and received instead her two cousins (Ibn H., 7585). SR 

After the demise of the Prophet he again figures in the 
list of warriors, though he never rose to à superior command. 
When Damascus Pad been added to the number of Muslim 

— victories (14 A.H:), Yazid b. Abi Sufyán was installed there 


— as military commander, and from that centre sent out expedi- 
uel = tionary forces to the neighbouring districts not yet under sub- 
bus jugation. Dihyah was placed in charge of a force of cavalry 
rm and dispatched to Tadmur (Palmyra), which readily accepted 


peace as those with Damascus (Tab., I, 
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He is stated to have survived till the days of the Khalifah 
Mu‘aiwivah (r. 41-60 A.H.; Tab., III, 2349; Ibn. S., IV. I 
185), but of the details of his latter days nothing is preserved. 
The possession of his mortal remains is disputed by four lands. 
Nawawi says that he settled in Al-Mizzah. a village in the vici- 
nity of Damascus (p. 240). Yaqut (Mu'jamu l-Buldan, IV. 
522) mentions it as a large and populous Village, situated in 
the midst of gardens, at a distance of half-a-parasang from 
Damascus, and that it is reputed to contain the grave of 
Dihyah al-Kalbi, the friend of the Prophet ; the village is known 
as Mizzatu-Kalb, and its name has been preserved in the lines 
of *'Ubavdu'l-Iàh Ibn Qavs ar-Ruqayyát :—'! 

Jolly my night in Mizzatu-Kalb, 

The bores clean vanished from me! ° 

I was plied, in company of Masfid, 

— Leal friend of gentlemen and me— 
With Magadi,,—a beverage God lawful 
Made, wine being forbidden me. 
Gracious deughters of men beside, 
Love for Ibn Qays their guide to me.* 


Ash-Shajarah, Yaqvt states, a village in Palestine, likewise 
claims to have the grave of Dihyah al-Kalbi, which is said to 
be in a cave where rest eighty martyrs for the faith, but waives 
responsibility by adding ** God knows best” (ib., IIT, 260). 

As already stated, Sam‘ani is authority for Dihyah’s resi- 
dence in Egypt; tradition goes further and assignsto him a grave 
in Al-Oaráfah (Yaqit, IV., 555), a quarter of Fustüt (ib , p. 48). 
The latter place is two miles south of Cairo, and ** had been 
the eapital of the country from the time of the Mohammedan 
conquest. Its name is the Latin word Fossatum *'' an entrench - 
ment," and it was the camp of the conquering army which, 
under Amr son of al. As, had wrested Egypt from the Byzantine 
empire, and which was made the seat of government because 
the Caliph of the time would have no water between his capital, 
Medinah, and any Islamic city '' (Margoliouth's Cairo, etc., p. 2). 

The fourth tradition has little to support it. The Haft 
I3l$m, the topographico-biographical work of Amin Ahmad of 
Ray (Haft Iqlim was completed in 1002 — 1593 A.D.) categori- 
cally declares that the “ grave of Dihyah al-KalbI, by reason of 
whose efforts much of Fars was conquered, is in Darabjird,” * 





i — Daan, ad. Sa trazia D N. Rhodokanakis, see Sitzb, d. k. 
Akad. = J * | * » XL J- f 
odo. 2 RN = 3; “ wo der Teufel das Hoizon 





2 Cf. Rhodo.. fb., No. LVII, p. 245, 
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a town near Persepolis. It is not impossible that Dihyah 
should have gone thither with the armies of the Khalifah 
Uthmiün (r. 23-35 A.H.) and been present when Düráübjird was 
taken (27 A.H.), but evidence is wanting. 
The following hadith are quoted from him :— 

| (a) The Apostle of God (pale) brought pieces of fine 
Egyptian linen, and gave me a piece saying: '* Tear it in two, 
and cut out a tunic of one for yourself, and give the other to 
your wife to make into a head-covering." As he turned away 
he said: ** Bid your wife put another cloth under it so as not 
to display her ” (Abū Daà'üd, K. al-Libas). 

_ (5) Another is found in Ahmad b. Muhammad b. Hanbal's 
Musnad (IV, 311, Cairo) :— 


&R a. Jf er zoe US are up Some Uo Cul | uas ali oae lam 
wie Ga c£ esf yi AUI Js; L =l JU | alii Seas ue QI ue 
* e E 
© evoking Y undhi SIS aly Led) JU leaf is Mà. HI eiiis curs 








21. A Note on the Jüngala Desa, 


By KUMAR GANGANANDA SINHA, M.A. 


Numerous references are found in the Epics to Jángala 
and to the people of Jaingala (.JJáhgaláh). But it is yet to be 
determined what the Jángala country or countries were. 
Sometimes the word Jaángala occurs alone and sometimes in 
compounds like Kuru Jángaláh, Mádreva-Jángaláh. 

Pandit Gaurisankar Hirachand Ojha in one of his recent 
articles in the Nagari Prachdrini Patrika (Vol. II, Part 3), 
entitled «regere 3 faq ferm fana $ srateoara (Ancient names 
of the different parts of Rajputana), contends that this name 
was applied to the modern Bikanir State and the northern 
part of Marwar, including Nagour and other Perzannas. But 
I am afraid that his contentions do not bear scrutinv. 

Let us first examine what the word * Mádreva-Jángalàáh '' 
means. There can be no two opinions as to the fact that it 
means the people of Jángala belonging to Madra. "The Madra 
country had its capital at Sákala, which is admitted by scholars 
to be the same as modern Sealkot (in North Punjab). Now if 
we agree with the learned Pandit and take .JJángala to mean 
Bikanir State and Marwar we can by no stretch of imagina- 
tion eonnect it with the Madra country or the people of 
Madra who occupied a country far towards the north. As 
a matter of fact they were so wide apart that they cannot 
have been contiguous countries. 

Similarly a careful study of the Epics will show it beyond 
doubt that '*Jángala" in ''Kuru-Jángaláh '" would never 
have been the Bikanir and Marwar States. 

Describing the route from AyodhvA to Kekaya (beyond 
the Beas) the following verse (13) of the Rámáyana occurring 
in the Ayodbyá Kanda, Chap. 68, seeks to locate the Kuru- 
Jángala country. 


Tre  HASTINAPURE  GANGAM  TIRTVÁ PRATYANGMUKBA 
YAYUH e 
PANCHALA DESAMASADYA MADHYENA KURUJANGALAM,. 


(Trans,— They went westward after having crossed the 
. Ganges at Hastinüápura and after having passed through 
(literally—reached) Pánchála Desa, and Kuru-Jángala in the 
middle.) 

The Kuru-Jángala country must therefore have been be- 
tween the Pánchála Desa and the Ganges. ; 

Again, the following references to the Mahābhārata unmis- 
takably show that the Kuru-Jangala country formed a part 
of the Kuru kingdom. 
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TESHU TRISHU KUMARESHU JATESHU IK&UCRUJAÁNGALAM. 
KURUVOTHA KURUKSHETRAM TRAYAMETAD AVARDHATA. 


Adi—Ch. 109-1, 


(Trans —By the birth of the three princes all the three, 
Kuru, Kurukshetra, and Kuru-Jüngala, increased.) 

This clesrly shows that the Karu kingdom was divided 
into three parts of which Kuru-Jángala was one. 


VIRASUNAM KASISUTE DESANAM KURUJANGALAM. 
SARVA-DHARMA-VIDAM — BHISHMA PURANAM GAJASAN- 


VAYAM. Adi—Ch. 109-24. 


(Trans.—Of the progenitors of heroes the daughter of 
(the king of) Kasi, of the countries Kuru-Jangala, of all 
the people versed in righteousness Bhishma, of all the cities 
Gajasihvaya.) 

Kuru-Jángalam will be irrelevent in the above verse if it 
does not mean a country under the Kurus. 

To substantiate my statement further I shall quote one of 
those verses that are cited by the learned Pandit in support of 
his contentions. 


TaTaAH KURUSRESBTHAMUPAITYA PAURAH PRADAKSHINAM 
CHAKRURADINASATVAH. 

TAM BRAHMANASCHABHYAVADAN PRASANNA MUKHYASCHA 
SARVE KURUJANGALANAM. Vana— Chap. 23-5. 


(Trans.—The citizens, rich in might, and all the principai 
persons of the Kuru-Jangala people then cheerfuliy encircled 
the head of the Kurus, who was being greeted by the Brah- 
manas.) 

Why would the people of the Kuru-Jángala country 
have paid homage to the Kuru chief if they had not been hi 
subjects. 

Again, in the Vanaparva we find the following verse :— 


TIRTHAYA'TRAMANUKKRAMAN PRAPTOSMI KURUJANGALAM 
YADRICHCHHAYA DHARMARAJAM  DRISHTAVAN KAm- 
YAKE VANE. Vana-Chap. 10-11. — | 

(Trans,—Going on pilgrimage I of my own accord reached EA E 

the Kuru-Jáügala country and saw Dharmarāja in the —  — — 
e Kamyaka vana was in the Kuru- - 
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(Trans.—Then on the bank of the Saraswati near the 
barren waste they saw the forest named Kam vaka which was 
liked by hermits.) 
It signifies that the Kamyaka forest lay just on the bank 
of the Saraswati. The Kuru-Jángala country therefore ex- 
tended as far as the eastern banks of the Saraswati and 
not beyond it. The ‘‘ Marudhanyashu" of the verse cannot be 
taken to mean the whole of the deserts of Rajputana includ- 
ing Bikonir. As n matter of fact the Kuru conntry lay far to 
the north-east of Bikanir. 
The learned Pandit further wants us to believe that the 
capital of Jangala Desa was Ahichchhatrapur and he identifies 
it with modern Nagour (in the northern part of the Jodhpur 
State.) But unfortunately the evidence which he has adduced 
is not at all convincing. 
The mere fact that both Na&gapur (which the Pandit 
derives from Nagour,) and Ahichchhatrapura denote * the city 
of serpents’ cannot prove their identity. Far from it, we 
know from the great Epic that Ahichchhatrapura was the 
capital of the North Panchala. Jnánachandra, * tbe guru of Col. 
Todd,' whose index of 25 names, among which Ahichchhatra- 
pura is spoken of as the capital of Jángala Desa, has been relied 
upon by the learned Pandit, can never satisfy a critical mind. 
We know that Jnánachandra belongs to a very late date and 
taken alone, bis account of something belonging to antiquitv 
cannot be deemed trustworthy. Apart from these facts we 
cannot admit that Jangala Desa of the Epics was modern 
Bikanir State and Marwar, merely by the fact that in their 
ented ensign the Maharajas of Bikanir style themselves ** Jan 
galadhara Badashiha.’’ 
Now, what appears to be a fact is that we should not 
take Jángala Desa to mean a particular tract of land. We 
should rather take it in its literal sense signifying Jangala 
settlement in general. In Bate's Hindi Dictionary **Jangala '' 
means a forest, wood, waste, desert, weeds, These *'*Jangala 
settlements" were sometimes named differently to distinguish 
= —-them from one another according as they were attached to 
Eur one country or the other. It is only by taking them in this 

sense that we ean understand the true import of words like 
Kuru-Jángala, Madreya-Jangala. 
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22. On the Theory of Generalised Quanta and the 
Relativistic Newtonian Motion. 


By S. C. Kar. 


The general theory of the quantaic structure of phase- 
space has been given by Planck in the Annalen der Physik.! 
This structure depends on the integrals of the motion and 
in 2f-dimensional phase-space the elementary cell has accord- 
ing to Planck a volume equal to A’, where A is Planck's 
constant. Rules are also given depending on what Planck has 
called coherence or incoherence of co-ordinates which determine 
the splitting up of the single quanta condition respecting the 
volume of the cell into f different conditions respecting the 
f (q. p)-planes. 

n the next volume of the Annalen* somewhat different 
conditions are laid down by Sommerfeld. According to Som- 


merfeld the elementary volume J dq,dp,...dgydpy of phase- 
space may be regarded as determined by the f-projections 
J aap, J 22.4... . -| 247407 on the f (q, p)-planes. 


Each of these integrals is then integrated with respect to p and 
then Sommerfeld proceeds to write— 


[pida [oda 5. 
[pda = [042-5. 


s e 
j p.dq — | p.- ida =h, 
im t e. f (p-r )dq — nh. 
» 

Assuming now that of the group of curves on the (q, p)- 
planes a path may be obtained such that along it J p,dq=0, 
| Sommerfeld gets the simplified form | ».44- nh. For the limits 
i> w of integration he gives the rule that it should be rformed over 
x k that length of the orbit which brings up fresh } in phase- 

at ^ Jm — — 
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i Ann. d. Phys. L, p. 385 (1916). 
1 Ann; d. Phys. Li, p- 1 (916). 
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space so that in periodic orbits the integration is over one com- 
plete cycle. In Newtonian orbitsof the relativistic type or other 
quasi-periodic orbits, where theve is a regular forward or back- 
ward motion of the perihelion, this means a path of integration 


for j p,dr from raw to Fais through r,,., or what amounts to 


the same thing. double the path from Fai to Frase. For the 
azimuthal phase-integral | pde the path is taken to be just 
one cycle of 27 and not from Fei to Fis through Fass. 
The reason for this variation, as given by Sommerfeld, seems 
to be that attention should be directed not so much to the 
actual orbit as to its counterpart in phase-space and since an 
ellipse of a given size may have any position as regards the 
azimuth of its perihelion and since the whole set of such ellipses 
should be taken into account, all phases are comprehended in 
a path of integration from 0 to 2m. The results obtained 
from these quanta conditions taken along with Bohr's famous 
rule for the frequency of the emitted radiation receive start- 
ling confirmation in the experimental results of Paschen on the 
Balmer lines of hydrogen. The behaviour of the Rydberg 
number and of doublets and triplets is as near as might be 
expected to the predictions of the formula. 

It is at once possible, however, to raise certain theoretical 
objections to Sommerfeld's theory. In the first place the 


elementary volume J dq,dp, .. dq,dp, which is À^ after Planck 


cannot be represented as J dqdp, . j dq.dp, ... J dqydp,. This 
objection is met partially if on the authority of Epstein and 
Schwarzschild—and to this Sommerfeld a the choice of the 
coordinates is determined by the possibility of separation of the 
variables in the Hamilton-Jacobi equation. If such separation 
can be effected we should have according to Staeckel—at least 
in regard to a Staude-Staeckel dynamical system —p, a function 
solely of g,. The limits for 4, 4, . - qy Still remain interdepend- 
ent and this disposes of the possibility of the latter mode ——— 
+ presentation even when the choice is made after Epstein’s rule. 
Secondly the reasoning which Sommerfeld adduces in sup- 
| port of the path of integration for the azimuthal phase-integral 
appears to be far from convincing. It goes too far and would 
indicate an identical path of integration for the phase-integral - 


f p.dr. On the other hand having in v concepts of the 
time-total (Zeitgesamtheit) of phases and of the spaco-total. 
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orbit is equal to the space-total of phases of all similar orbits 
we should rather have the path of integration extended over the 
complete cycle from rais to rea, through r,,,, seeing that al- 
though p, i* constant the phase-point in phase-space does not 
come back to itself until starting from ru. we come back 
to Fain through Fase. 

A third objection to Sommerfeld’s treatment of the relati- 
vistic motion is that advanced by Planck and Schwarzschild also 
in regard to the azimuthal phaxe-integral. According to Som- 


merfeld himself the integral jJ?» i» reducible to the form 
| p.dq = nh only when a path may be obtained such that along it 


p,dq-0O. This however is not vossible owing to a minimum 


value of the angular momentum which cannot be passed if the 
elliptic motion is preserved. Planck in his own treatment of 
the relativistic motion arrives at the result 2r (p.— p.) — nh 
as the azimuthal condition where p, is the limiting value of 
the angular momentum. The behaviour of the Rydberg number 
in the experimental results of Paschen, however, tells in favour 
of 2s anh. 

n the present paper I shall venture to suggest a fresh 
standpoint in regard to quanta conditions and to develop it by 
reference to the particular cases of (i) the linear oscillator, 
(ii) the rotator, (ffi) the ordinary Newtonian ellipse and (rv) 
the relativistic Newtonian ellipse. While they meet all the 
objections stated against Sommerfeld's theory they give results 
identical with those of Planck and Sommerfeld in the first 
hree cases. The results obtained. however, in the case of 
the relativistic ellipse are at variance alike with those of 
Planck and of Sommerfeld as well as with those which Sommer- 
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ONE DEGRER OF FREEDOM. LINEAR OSCILLATOR, ROTATOR. 
We may write the quanta condition in the form 


co 
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(a) Linear oscillator. j 
The equation of motion is x + p*’x=0; .'. x° + pêt = const. 


= 2H (twice the energy) = 4'a* when a isthe amplitude. 7-— 2x . 
n 


therefore 7 is independent of H, +°, which is the constant 
of the elastic force, being an absolute constant not liable 
to variation from one oscillator to another. We therefore 
have T'(H, — AH.) —nh orif H,—0, TH,-—nh. Inthe usual nota- 


tion «, (the energy) — T- nh vw (where » is the frequency). 


(b) Rotator. The integral of energy is 4Jo* — H where J 
is the moment of inertia and w the angular velocity. 


— 
x \ rau - | «37.2. Hanh; it Hy=0, 
[I] u 


n*A* 


we have H- — 
mn 


Two DEGREES OF FREEDOM. THE ORDINARY NEWTONIAN 
E. 


We may write the quanta condition in the forms 
Jf u.5H=nh ona [$aesp,— wh 


or in the alternative forms 


o m” 
nnm and i mide 
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which is in perfect accord with 


n'h* ' 
= 
Sommerfeld’s expression - if it is noticed that the 


single number n really absorbs n’ and stands for n+ n’. 


e". H, - E = = 


For the azimuthal phase-integrat | tp we have 
LL] 


2zp,'-—n'h. 


THEORETICAL CONSIDERATIONS UNDERLYING THE PRESENT 
MODE OF WRITING THE QUANTA CONDITIONS. 


(i) One degree of freedom; phase-integral :— 
J dt . 8H. 


In integrating with respect to ! over the whole period it is evi- 
dent that we are taking account of all phases through which a 
particular system passes with constant energy and in so doma 
J we are also taking the space-total of all phases which 
systems with a given ener represent in phase-space. In 
subsequent integration with respect to H, therefore, we are 
accounting for the whole of phase-space cor | ng to 
every variation of the energy. The elementary cell in this 
phase-space having a volume equal to A we have 


h. 


5i ted on a plane 
for the rotator as 
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A, Hn H- axis 


(ii) Two degrees of freedom ; ordinary Newtonian ellipse : 
phase-integrals : — 


[da .sn-n; [pa SpzA. 


What has been said respecting the case of one degree of — — 
freedom will apply equally in this case to the phere-ategeal 


Jfa. &H =h. $ : 











But fresh phases come up by reason of the fact that, keeping 
H and T constant, we ean vary p or the azimuth, CER Ic. 
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The observation may be made that the canonical coordi- 
nates Pigi, Pala ete , of a dynamical system are not unique and 
that it is easy to substitute for any group (p, q) the group 
(H, t). . Jt is possible therefore to represent phase-space as 
determined by the system of coordinates (D, d, Par In - - A, O: 
The elementary volume of this space would be | 


f dq dp dqdp,..dtdH. 
In the present case this volume = j déópd!$H which can be re- 
presented as J döp. J d!&H because p and H are independent 


constants while «^ and 7' are functions of p and JI re tivelv 
This volume, therefore, is equal to 4° as Planck should have. 


POSSIBILITY OF REDUCTION OF THE PRESENT QUANTA 
INTEGRALS TO SOMMERFELD's FORMS. 


.. Writing the Hamiltonian equations of motion in the 
bilinear form we have 


(dq8p — dpà&q) = dt . 8H. 


where d refers to a variation with the time and therefore along 
the orbit and ô refors to a variation independent of the time. 
In the particular case before us 


( dq èp, — dp, 8g, ) + dqsbp, - d! . dH 


because, P being constant, dp $9. 
This may be put in the form 


ô ( p,dq, ) E a( p,62, ) + dq,6p,=dt . oH. 
Integrating this form over a complete cycle we have 


— S[$2. ]- $».] + 2rép,=T . 8H. 
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It is now obvious that instead of associating a quanta 


3 
number with the phase-integral J T6H we may associate another 


| è 
with the integral [$ P, as, | which will be the difference of the 
i 


quanta numbers associated with tho former and with the ex- 
pression 2rp, and this is exactly what Sommerfeld has done. 


CASE OF THE RELATIVISTIC ELLIPSE. 
Phase-integrala :— 


J$ dt , 5H = nh; j$ dpip, =W h. 
Sommerfeld writes 


a YEE e* a i e? MN 
.(mż)= -Ë cos $; S(mý)= - sins 


where m=m,//1— 8 and B=-. 


mn. * = 


aK 
Putting K = — m, ČA 1— 8 we have — — — . rs = m=z 
s ^ ax a/li- 


+ 
. 


ak 
and ay = ^ 
The equations of motion are therefore deducible from 


8 J (K — V)dt=0, where V is the potential -< - 
ð B . 
The integral of energy A be found thus ; : 
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For the bilinear form of the Hamiltonian equatidns we 
proceed as follows :— 


2 
Let | (K —V)dt- S 


* 38 — 





(K — Vyat= lE ae (Ax — abt) + gy (oy — get) } 
' 
6 being any arbitrary variation, 


a ss | -= rear By Hatt, 
ay 
z | ps2 - 120. 
1 


c. if A be another arbitrary variation 


(X(Aq8p— 3p34) } = ( 4!8H — AH? Y. 


f If the variation 4 represents one with time and if the 
lower limit refers to a detinite epoch we have in the case 
before us — 


(dq, 8p, — dp, 6q,) * dq pêPp = dH. 
$.e. 8 (p, dq, ) —d(p,954,) * dq, . 5p, —dt . 6H. 


Now, the differential equation of the orbit has been deduced by 
Sommerfeld in the form 





| | mne? H ? 
—— (€ 1— = — a A. 
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— and the equation to the orbit in C form 
— + « cos AK where — 
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The azimuthal period —— ; therefore the phase-integral 
Y 


= Jr c pup = | Iry p — Pa” | 
uu vp —Pe 
LA 2e w/p*— p! —n'h. 


For the phase-integral | $ d'&H we integrate the bilinear 
LU 
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form over the whole orbit and obtain 


TSH =5ġ p, dq, — $ ».] += 


Bat £ — AES ETE 
d 


Hays | 
tit — yy Au : — y?» yf di e: 
— eB e| $ p,dq, + 2r ./ p» | - 


Sommerfeld evaluates 


"E $ raa dg, miu PT RA A CS t 
- ren eo [ 2e / ^ =P at Mie — 
Bat fine hag (say) — — 

ig! Wee b" AERA — 











* from. which. we obtain. 


^ 





— 


WI S. P wW \ 
T5H =2( = nh 
>) DES S J aj. See — m. ii LS * M 


L .U 
A E e : 
> = = j E 





1922.] Theory of Generalised Quanta, 301 


It will be seen that the energy thus depends on a single 
quanta number and the doublets and triplete of the Balmer 
series would receive no explanation. 


COMPARISON WITH THE QUANTA PROPOSITIONS oF PrLANCK 
AND SoOMMERFELD. 
Sommerfeld wr tes 
1 


tn PP rae e S 


and 2-p-n'h. while with Planck the latter would be in the 
form  2»(p—p,)-—n'h. According to Sommerfeld’s original 
view of the path of integration for the azimuthal integral the 
latter would stand in the form 
2" 5 
N——— 
All these relations are therefore different from the relation 


2-0 4/ p* — p, —n'h 


proposed in this peper while if the present relation is admit- 
ted then the radial quanta number of Sommerfeld would 
appear to be a simple difference of the quanta numbers asso- 
ciated with the time-energy integral and with the azimuthal 
integral. 

It is obvious that [ds&pdt8H = J dphp.|dt&H since the 
period in $ is a function solely of p and the period in ¢ a 
function of H. Thus the volume of the elementary cell in 


phase-space is equal to A*. It will also be seen that the least 
value of p which is p, cannot be passed in quanta changes. 





COMPARISON WITH PASCHEN'S EXPERIMENTAL RESULTS ON 
THE BEHAVIOUR OF THE RYDBERG NUMBER IN 
Us Le. THE BALMER SERIES. 
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Therefore 
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where N is the Rydberg — 
The corrected Rydberg number .N* therefore 


_ 3n*e* ees 
"bene 
for the hydrogen lines. 


According to Sommerfeld 


N* =N Íi a zsta)i 


It will thus appear that the order of the correction pro- 

pos agrees with that of Sommerfeld's formula. There is 

owever a difference in . If we observe however Paschen's 
experimental values! for Ha Hs 


H, Hy H, Hy 
N* | 109678-205 | 109678-164 | 100678-107. | 109671198 | 


it will be noticed that apart from H, the successive nu ibers 
show an increase and not a decrease and this fact is more — 
harmony with the negative sign than with th the positive pon i vA 
Sommerfeld's form which by _ — ve wou eit 
cess , | down the series. * — 
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co-ordinates are known the quanta-inteograls may be written in 
the forms 


- a’ * 
\ TREH = nh, \ bop, =n'h, \ Vóp, — n^h, ete. 


" LL) 


It is evident that a quanta-integral would tend to become 
infinite if the periodic time or the period of the positional 
coordinate is infinite, i.e. if the motion of the system lo neck 
of that particular coordinate is not periodic. It would thus 
appear allowable to suggest that quantaic changes of energy- 
or momenta are a property of periodic or quasi-periodic mo- 
tions and that in cases wherethere is no periodicity the energy- 
changes or momenta-changes must be gradual—a fact which 
ensures finite values for the quanta-integrals. 


SUMMARY. 


In this paper the suggestion has been made on theoretical 
grounds of statistical mechanies that the quanta integral in the 
case of one degree of freedom should be written in the form 


nn 
\ TSH = nh 


o 
and that in the case of Newtonian elliptic motion both of the 
ordinary and the relativistie type quanta- integrals should be 
written in the forms 


~ 


“ n’ 
V ronem. \ Sip - n'h 
a 


{where T is the periodic time, H, the energy, ®, the complete 
azimuthal —— and p the angular momentum). The con- 





o. e juences o are compared with those of Sommer- 
lw Hela bee with the — Mond of Paschen on the Balmer 
EN: nes of h and it is shewn that while the doublets and 





no explanation, the behaviour of the Rydberg 
e regarded as equally satisfactory if not more so. 





23. Lakhimpuri—A Dialect of Modern Awadhi.!' 


By BABURAM SAkKSENA, M.A. 


CHAPTER I. 
INTRODUCTION, 


§ 1. The following paper treats of a dialect of Awadhi, 
spoken round about Lakhimpur (Dt. Kheri) of which place the 
writer is a resident. 

8 2. The dialect possesses no literature. It is reduced 
to writing onlv in statements recorded by the Police and the 
Judiciary and in written messages from one villager to 
another. The educated classes generally prefer literary Hindi 
in writing and sometimes even in speech. 

§ 3. The transliteration used in these pages is that of 
the Royal Asiatic Society of Great Britain and Ireland with 
the following modifications :— 


e (shert) as in piyen, € (long) as in dékha, 
o (short close) as in roiba, 6 (long close) as in rdwal’, 
ə (very short a) as in dekhatiu, *, * and * (above the line) 
represent very short i, u and e respectively as in 
bipat, kuch", kahe s*, 
~ above a vowel denotes nasalisation as in bhawear, 
y for * ns in ghora, rh for z as in larhi, 
- s (and not v) represents * as in kauwa. 


The sounds are generally those of literary Hindi. 


Notes ON PRONUNOCIATION. 


£4. a, 1, u, e if found at the end of a word are erally 
puonounonc very brief almost like », *, *, *. Words which end 


a consonants generally add ə,“ or * at the end, ially when 
E. * Ter "desc s nis not P rapid; e.g. għar: ghar», r: caddar*, 
"t - sukh 
 Note.—* is generally added to sing. dir., ə to sing. obl. bs 


| SER c — and : to fem. bases. 
WEN A 5. Intervocalic À is pronounced * Bashy so — 


e. page at 
[ovis is prosontond very 
or raihaü. 





2325-R1. 
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§ 6. Intervocalic y is inserted optionally between two 
vowels if one of them is f or é (e.g. piyau : piau, gayé : gaë) 
and w if the first vowel is @ or 6 (e.g. chuwaii: chuaü, rowat! : 
rdal'). 

§ 7. Any vowel which is long in a base or root is 
shortened if it is more than two syllables from the end of a 
word when declined or conjugated. This occurs only when 
one of the two syllables is long or both being short, the word 
ends in a consonant, e.g. dikh + that > dekhihaü, dekh + iba 
> dekhiba, but deékh + db > dékhib; dékh + oten > dekhaten 
but dekh + eŭ > dékhei. 

Note —When once the shortening of a vowel has taken 
place according to this rule it remains in spite of the condi- 
tions being disturbed on account of a later elision of a vowel, 
e.g. man + stiü > manatiti ; in spite of the elision of ə the 
first vowel remains short in mantra. 

8 8. Some postpositions have two forms '—short and 
long. The long form is used after 


(1) monosyllables containing 
(a) a final long vowel, e.g. jt sé, ti sé ; 
(b) a short vowel whether followedior not by one 
consonant, e.g. da ka acchar", ghar sé ; 
(2) dissyllables containing two short syllables and a 
final short vowel, e.g. kehi sē. 


The short form is used after 
(1) monosyllables containing 
(a) a long vowel followed by a consonant, e.g. 
cors® ; 


(5) a short. vowel followed by two consonants, 


— Ns .g. mard at; 
(2) dissylables containing 
(a) two short sylabie o of ha one ends in a 
consonant, e.g. opi idi , ahir ô ; 
(b) one or more. long sylla e.g. hid s > hids*, 


(3) all ——— e.g. bhangini s*, kaharan 8, nau- 


niya s5*. 
Note 1.—1f the last vowel of a word — a a short 
postposition is long it is pronounced short, e.g. ghora + o> 





ghóra s ; nant + s > nani s* 


Note 2.—1f the word Y after which a N i ition is is 
w peii e long postp * o, the 





used, — — dere 


arahe s*, 3 
£ 9. 
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quality it becomes y or w respectively, e.g. lai + Go = layao, 
güw + a£ = güwai ; 

(2) if a short vowel occurs at the end of a word and 
stands between two consonants having the same place of 
articulation it disappears, e.g. bhaji + jau = bhaj jau, bhags 
+ gaua = bhaggawa, sani + dëu = sandéu, cali + diha = 
caldiha, mili + jat = mil jat! but mili gà ; 

(3) a breathed consonant at the end of a word is assi- 
milated with a voiced consonant of the same class, coming 
after it, e.g. sat + dai = saddai ; 

(4) a nasalisation + a breathed consonant becomes a 
full nasal before a consonant having the same place of articu- 
lation, e.g. pahiict jau = pahüc jau = pahuájau, pic + cha = 
pascha ; 

(5) h coming between two vowels of which the first is 
short and is preceded by an unaspirated breathed or voiced 
stop, has a tendency to be combined with that consonant so 
ae * —— consonant results, e.g Ree + — — 

‘+ hai = jathyai, paca + hattari = pachattars, + = 
khia but kehi, — 

(6 rorr + a short vowel at the end of a word is assi- 
milated with a following d orl, e g. cor + dariga = coddarsga 
cor + lihis = collihis', mari + dariba = maddartha, nikari + 
léu = nikalléu. 

§ 10. Stress accent seems to play no part in this langu- 


* 


— 11. Words very frequently used have a tendency to 
shorten their last syllable, e.g. jð > jo,tau > ta, kí > k, ka > 
ka. 


Limits OF THE DrarLgEcr.' 


8 12. The boundaries of Dt. Kheri are :— 


North—Nepal Terai, east— Dt. Bahraich, south—Dts. 
Sitapur and Hardoi, west—Dt. Shahjahanpur and north- 
west— Dt. Pilibhit. 


. "The dialect is surrounded by Népali on the north, by 


Awadhi of Babraich on the east and by Kanauji on the west 


and south-west. 
§ 13. The following are the chief points* of difference 


between the dialects of Lakhimpur and Bahraich :— 


Lakhimpur. 
(1) kai and kar entirely ab- 


sent ; 
(2) this use of kē is not 
found at all ; 
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Bahraich. | Lakhimpur. 
Sea ae e.g. wahi kē— to 
im (due to influence of ` 


Bhojpuri): 
(3) imperf part. in — (3) corresponding participle 
in al’: 
(4) k@a (some one) : (4) kot (some one); 
(5) final — h in verbal forms, (5) corresponding  —«w in 
e.g. awah, diheh. verbal forms, e.g. awawu, 
diheu. 


The dialect of Sitapur ! is practically the same as that of 
Lakhimpur. 

8 14. Forms of Kanauji begin to be found at Gola 
Gokaran Nath which is in Kheri District and at a distance of 
only twenty-five miles from Lakhimpur. The chief points of 
difference between Kanauji* and Lakhimpur Awadhi are :— 


Kanauji. Lakhimpur Awadhi. 
(1) Nom. postposition nē. (1) Nom. postposition ab- 
sent. 
(2) Past Ind. of hob—-hato, — (2) ható and (thd forms ab- 
tho. | sent, the only forms are 
rahai, etc. 
(3) Fut. Ind. -haŭ or -go — (3) -haŭ forms for all ex- 
forms for all persons. | cept Ist pl. which has -b 


forms, e.g. kariba, karib ; 

| -gð forms absent. 
(4) Noun, adj., perf. part. | (1) The same noun, adj., 
or verb ends in -d, e.g. | perf. part. or verb ends 


ghoro, acchó, Awd, gawd. in -@, e.g. ghora, accha, 
awa, gawa. 


§ 15. Kheri is one of those districts where Awadhi and 
Kanaufi meet. Therefore the Kanaujl of ——— 3 
shares some peculiarities with Lakhimpur Awadhi (e.g. ka 
acc. -dat. postposition) and the Lakhimpur dialect with 
the Shahjahanpur dialect (e.g. mahiyà —an alternative loca- 
tive postposition). PE 


COMPARISON WITH THE LANGUAGE OF THE RAMAYANA, 


16. The language of the Rāmāyaņa of Tulsidas which 
b y represents forms of the Awadhi of the 16th century 


— — — —— —— —— — —R—XÁ 00M — —— — — 












! The | en on L.S.I. VI, p. 91 
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resembles generally the dialect of Lakhimpur. 


points of resemblance are :— 


Kümá vana. 
(1) Noun sg. obl. ends in -£. 


| 


(2) Noun pl. obl. in -ana or | 
-amha. 

(3) Adj. obl. masc. in -é. 

(4) Pronouns generally a- 
gree. 


i 


(a) Gen. mdr, mdri, more, 
(Or, tort, toré found with 
others mro, t&éré, etc. 

(5) lst pl. Imperative ends | 
generally in -iya, e.g. aiya, 
kahiya, bédhiya. 

(6) Past Indic. trans. verb 

agrees generally with the 

object in num. and pers., 

e.g. janani balaka anha- 


waye. 
(7) Past Indic. 2nd sg. `| 
sometimes ends in -est, | 
e.g. sunayesi. 
ast Indic. intrans. in 
ĩ €. 





Fut Indic. generally 
in -b forms for all per- 
| sons; -h forms sometimes 


as 2 bu. in lst sg., 2nd pl. and 
gat 3rd. pl., e.g. cAdd iaa, by- 

|. — (M1) Inf. dir. in -ab; obl in 
|. (12) Sometimes dative posi 

| | (bip- 





t 


position Bade found 
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The chief 


Lakimpur, 

(1) Noun sg. obl. generally 
lost but remnants found 
speciallyin loc., e.g sapnē, 
mathe, kðdhë, jané. 

(2) in -an, 


(3) in -é. 

(4) Except that obl. of Ist 
and 2nd person pronouns 
no longer exists. 

(a) only mór, mori > mör‘, 
moré, (Or, tOri > tör‘, tore 
found, others absent. 

(5) in T, e.g. as, kahi, bedhs. 


(6) always agrees with the 
subject, e.g. janani bala- 
kan ke anhawais . 


(7) ends always in -is', e.g. 
sunaqyis. 


(S$) similarly. 


(9) in -ru, 
milstiu. 
(10) -b form only in Ist pl. 
and -h forms for the rest. 
e.g. chürihau, bihashau, 

sunihat. 


eg. hotiü, 


(11) dir. in -ab ; obl in -ai 
(karai, haàsai). 

(12) badi one of the regular 

dative postpositions. 


other words, there is only one case as far as the singer is 
concerned.* It is employed as a subject opiionally jn cases 
| where a transitive verb is in the past based on the ancient 
ot participle (e.g. bamhanan or bamhan sab kam bigar 
e spo | r D U 
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CHAPTER II. 
Nouns. 
Gender. 


$ 17. Nouns have two genders : masculine and feminine, 
e.g. bamhan, diya, dhobi, giu, nai and bajar, debiya, arati 
naddi. s ; 

§ 18. Some nouns form the fem. regularly by adding 
terminations to the masc. 

Nouns — in consonants add either -F (e.g. suar: sori 
< suari, bhatij : hatiji); -in (e.g. camar: camarin,) or -ain 
(e.g. pandit: panditain, thakur : thakurain). Those ending 
in -a either substitute -ï for -@ (e.g. bakrā: bakri), -in for 
-a (e g. bania : banin) or -int for -à (e.g larika : larikint) or 
add -in to -A (e.g. lala : lalain).! 

: Those ending in 3 substitute -in for -F (e.g. mali: malin). 
Those ending in -& either add -Zin (e.g. gurü : quruain) or 
substitute -uni for -ñ (e.g. naa: nauni). 


Case. 


§ 19. There are two cases: direct and oblique, e.g. ghar : 
qharan, kutt@: kuttan. 

§ 20. The dir. is used in the singular to denote the sub- 
ject (e g: kutta mari qa—the dog died), the vocative (e.g. ghdst 
—O milkman) or the inanimate direct object (e.g. lahāsi phüki 
déu—burn the co ) In the above cases it is used without 
any postposition, but to denote all other cases of the singular 
it is employed with the various postpositions (enumerated in 
Chap. vii §§ 134—140). | 

In the plural the dir. is used either as a subject (e.g. sab 
kutt@ mari gé—all dogs died) or as an inanimate direct object 
e.g. (sab birwa kati darau—cut all the trees down). 

In a few expressions the dir. is found used as an instru- 
mental (c.g. jabardasti uthai lai gé—took away by force), a 
genitive (e.g. tanikai bat khatir—for the sake of a little) 
or a locative (e.g. kaljug mə ghar ghar lara: hoi—in the Iron 
Age there will be quarrels in every home). ee UI 

§ 21. The oblique is used only for the plural and so, in 
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Like the dir. in the singular, the obl. in the plural is in a 
few expressions used as an instrumental, e.g. tum hamka lathin 
mia reu-— vou struck me with sticks. 

§ 22. The obl. is formed from the dir. by adding 

(a) -an if the noun ends in a consonant or u, eg cor: 
cOran, gu : gwan ; 

(b) -n if the noun ends in other vowels (shortening a 
vowel, if it is long. before the termination), e.g. larwari : 
trwarin, diya: diyan, ghost: ghoósin, Hindi: Hindun. 


Other Cases. 


l § 23. There is na special case for the vocative plural. It 
is formed by adding -au to a noun ending in a consonant (e.g. 
kahürawu r£) or -u to a noun ending in a vowel (shortening it if 
it is long), e.g. meharuau ri. This case is, however, rarely 
empioyed. The enclitics rē (masc.) and rs (fem.) are often 
added after the full forms. 

§ 24. Nom. and acc. pl. in -af occurs in some words, e.g. 
barsai (years), kilabai (books), bajarat (markets). 

§ 25. An instrumental etian in -en is found in such 
adverbial expressions as piyasen, bhükhen, daren (out of thirst, 
hunger or fear) alone, e.g. ham piyasen mare jail’ hai—we are 
dying out of thirst; or followed by mārž, e.g. wui daren mare 
bhag gayé—he fled away out of fear. 

§ 26. A case expressing motion towards and ending in 
-ai is found in such usages as bajarai gayé—went to the 
market. Similarly gharai, madarsai, gawai. 


8 27. A locative ending in -@ is found in duaré —— 


* on the door), samah?z (before, in front). These are used withou 
the postposition. Ghamé, kamé, caumüse, sapné and others are 
generally employed with the postposition. 









^ f Form. 

e $ 28. Many nouns have two forms: one short and the 

ne other long, e.g. naddi : nadiya, ghóra : ghorawa, nat: nauwa, 
fa nüuni : nauniya, kahar : kaharwa. Some nouns have only what 

ites s l seems to be the long form. e.g. bilaiya : cf. Hin. billi, debiya : 

— of Hin. dibbi. They have lost the short form. 

ma, The short form is more generally used. The long one is 


used in calling the younger, e.g. babua, nauwa rē. 


i "m. Emphatic ! Forms. 
|  $ 99. To denote the sense of also (inclusive) -vau is add- 
ed to a noun dir. or obl. if it ends in a consonant or in -u- and 


ro added to pronouns (Chap. V $ 63), 


used only familiarly and is never used of superiors. It is also - 


NEN ns 
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-u if it ends in any other vowel (shortening it if it is long), e.g. 
kitabau bohi gai—the book also was lost, gãwau jari ga—the 
village also was burnt; mardan ka tau maddareu ab ka meha- 
ruanau ko» marihau—you have already murdered the men, now 
do you propose to kill the women also ? 

To denote the sense of definiteness or of emphasis -a is 
added to a noun in a consonant or in -u and -; to a noun 
ending in à vowel (shortening it if it is long), e.g. kumhārai 
giri ga—the potter Aimself fell down, kultai bhagi qa—the dog 
fled away. 

Note 1.—These terminations may be added to the nouns 
or pronouns or instead of them to the postposition following 
them if it is long and not short, e.g. -au added to ghar sē be- 
comes either gharau + or ghar seu. 

_ Note 2.— -ahü (instead of -nzu or -u—inclusive) and -ahé 
{instead of -ai or -i -definitive) may be optionally added to 
nouns consisting of one syllable or of two short syllables. If 
a dissyllabic or a long mono-syllabie word ends in a consonant 
-aht and -ah@ cannot be added, eg. gherahü, gharaké; but 
cOrau, crai. 


Periphrastic Plurals. 


§ 30. The words /óg and panc are added to substantives 
to form the periphrastic plurals. The first denotes a class 
and the sccond a class or collection of things of the same 
type. To form the obl. the termination -an is then added to 
these words and not to the noun which they follow, e.g. kurmt 
— lag bartan nai müjat! hai —the kurmis—the kurmi class—do not 

= lean utensils; kahür logan ma pancait k riti hai —the Pancáit 
system prevails amongst the kaháürs; hem pane cori na kai 
sakit hai—people of our sort cannot steal: ham pancan mo» 
parda ka calan hai—the purdah system prevails amongst our 
people. 
Note.—panc, however, is used generally only with Ist 
and 2nd pers. pronouns (ham and tum). 


ADJECTIVES. 
. Gender. 


Ll 


Sy (a) adding ~ to the māsc. if it ends in a consonant, c.g. > 


: git (wet), thandh : tha: 
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(c) adding -f (after shortening f to -u) if the masc. 
ends in &, e.g. kari: karui (bitter). 
Note.— Adjectives ending in -# change only optionally 
for the fem., e.g. gara or garus balts (a heavy bucket). 
8 33. The following adjectives do not change for gender : 
layak (able), sapet (white), kharab (bad), wjar (desolate), lai 
(red), karia (black), bad: (useless), bhart (huge), jaraa (inlaid). 


Cuse 


§ 34. Adjectives have two cases: dir. and obl., e.g. 
tħhandh : thandhé, gil’: gili. 

§ 35. Attributively the dir. is used to qualify a fg. noun 
when there is no postposition with it (e.g. ham £k kulir larika 
dékhen—1 saw an unmarried boy; kwuür  lauria—unmarried 
girl) or to qualify a pl. noun optionally if it is in the masc. 
gender and is used without a postposition provided that the 
adjective ends ina consonant, e.g. kur (or kuaür?) larska jati 
hai—wunmarried boys are going, but 5hal? larika jat hat. 

Predicatively the dir. is used with a sg. noun always, e.g. 
wahu lurika (or wa laeüria), kuair (or kur) ha:—that boy (or 
girl) is unmarried, and only optionally with a pl. noun of 
masc. gender provided that either («) the adjective ends in a 
consonant (e.g. wut larika kuür—or kudré—hai—those boys 
are unmarried, icu: larikan ka kuür—or budré—batawat! hai— 
they say those boys are unmarried) or (5) if it ends in a vowel 
the noun with which it agrees is used with a postposition (e.g. 
wui larikan ka bhala—or bhalz—bntawat' hai—they say those 
boys are good). 


§ 36. Attributively the obl. is used to qualify a se. noun 


followed by a postposition (e.g wui kuaré larika k3—or kuürs 
laürie ka—sab jane dékhin'—everybody saw that unmarried 
boy—or girl) or to qualify a pl. noun, e.g. wui kurë (or kuür*) 
larika huai hai—those unmarried boys are there; wui kuri 
laüria hid hai—those unmarried girls are here. 
Predicatively the obl. is used always with a pl. noun, e.g. 

wut larika kuür£ (or kuür?) hat, J 

= Note.—]1f a sg. noun is used as a subject of a pl. verb, 
the aayeotive which qualifies that noun must be plural, e.g. 
baréliwal& caca Gy@ hat; Rameandra barā acch? raja rahas ; 
3 thanédar bare hai wui chot hai. 


Form. s 
& 37. The masc. obl. is formed from the masc. dir. (a) by 


Ein -8 if the dir. ends in a consonant or in -& (shortening 











“a to -u), e.g. dübar : dubari, karü ; karué ; (b) by substituting -é 


aai 
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for -a if the dir. ends in -@, e.g. bhala : bhala. 1f the dir. itself 
ends in -ë no change is made, e.g. kettz. 

The fem. ot pet from the fem. dir, by lengthen- 
ing ‘ to s, e.g. gil’: giti. the dir. itself ends in 7 
i ade od. MAN: bal. =a PES 

Note.— Fem. dir. is never used with a plural noun. 

$ 38. Adjectives which do not change for gender do not 
change for number and case either, and those which change 
optionally for gender change optionally for number and case 
also, e.g. sapél: sapét, karit: karü& or karuē. 

§ 39. If an adjective is used as a noun, its obl form (or 
the dir. itself if there is no obl.) serves as the sg. obl., e.g. 
acche ka rakhi léu—retain the good (boy), but it forms the pl. 
obl. by adding terminations like ordinary nouns! to its obl. 
form or to the dir. if there is no obl., e.g. hi kharāb au acché 
dinau tana k* admi hai —here are boys of both sorts, good and 
bad, accha acchen kə rakh! léu kharaban ka bahiri nikari déu— 
all right, retain the good but turn the bad out. 


Degrees of Comparison. 


§ 40. There are no separate forms for the comparative 
or the superlative. The sense of the comparative is expressed 
either bv using some such word as jada, bahut (more), kam 
(less), e.g. wit iba wui sé jada gor hai—this boy is fairer 
than that, wi lapika i sē kam gor hai—that boy is less fair 
than this: or better by using the simple adjective with the 
ablative postposition sē or s* following the noun with which 
the comparison is made, e. yū larika wui së gor hai—this boy 
is fairer than that; wt larika @ sé karia hai—that boy i- 
darker than this. 

The sense of the superlative is expressed by a simple 
adjective preceded by sab mā (amongst all) with or without 
some noun like admi, e.g. yi larika | ma nik hai—this boy 
is best of all, yi admis sab admin mə nik hai—this man is best 
of all men. 

§ 41. The emphatic forms of adjectives are made ac- 
cording to the rules given in Chap. 11 § 29, e.g. ya tabka mithau 
hai khattaw hai—this mango is both sweet and sour, paüra 
mithai hai khatta nai —the sugar-cane is sweet only. not sour. 
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Ll sk. | 95  paitis. | 69 onhatlary. 
2 dui. | 36 chattis. |. 50 sattart. 
3 lini. 37  sailis. (0501. ekhattari. 
4 cari 38 rotis, | 72  bahattari. 
5  püc 39 ontalia 73  tihattari. 
6 cha. | 40 calis. (00354 cauhattari. 
7 sat | 41 ekəatālis. (055  pachattari. 
8 ath 42  hayalis. 76 = chiyattori. 
9 nau. 43 (étalia. 7 sathattari. 
10 das 44 cauwalis. 78 athattari. 
Ll qé@ra. 45 paital-s. 79 onnaat 
12 bārā. 46 chiyalia«. SO assi. 
13 (ērā. 47  saitalis Sl ekkyāsi. 
14 cauda 48 aratalis. S2 bayāsi. 
15 pandarah 40 oficas, | 83 tiras. 
16  sóra. DO pacas. |^ O84 caurāsi. 
17  sattara. 5l ekkyawan. |^ B5 pacasi. 
18 athara. 52 hawan. B6 chiyasi. 
19  on«ais. 53 tirpan, | 87 sattaast. 
20 bis. 54 cauwan. | 85 atthast 
21  ekais. 55 pachpan. | 89 nawast. 
22 hats. 56 chappan. | 90 nabbe. 
23 t&ts. 57 satlawan. 91 ckkyanhé. 
24 caubis. 58 atthawan | 92 hanbe. 
25 pacis. 59  onsathi. 03 tiranbé. 
26  chabbis. 60 sath: |094  cauranbe, 
27  sattais. 61  ekssathi 95  pancanbe. | 
28  atthais. 62 bhasathe | 96 chante. UNS 
29 ontis. 63 tirsathi. 07 satlanbé. 
30 tis. 64  ecaüsathi. 98 atthanbé. 
31 ekətis. 65  paisathi. 99 ninnanbé. 
32  battis. 60  chüchaths. 100 sau. 
33 fétis. 67  sarsaths. 1,000 hajar. 
34  caütis. 68  arssaths. 1,00,000 lakh. 
Ordinals. 
& 43. "These have two genders, masc. and fem. The 
following are irregular :— 
^- «Tat pon 2nd dösar 3rd tisar. 
4th 6th chattha. 
E gx ($8 | TM — five A their fem. like adjectives (Chap. III 
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Multiplicative Numerals. 


§ 44. There are no special numerals of the type of 
twice, thrice, etc. The sense is, however, given by some 
word expressive of time usually dai or daa. Twice is thus 
resolved to ‘two times’ du: dai, thrice to ‘three times’ tīni 
dm. For instance Aam sab jan? din bhare ma #kai dui dài 
khā't' hai, saheb, log tau põe põe chaccha daii tipan urüwat* hai 
—-we eat food only once or twice a day while the sahebs eat 
tiffin five or six times. 

The following words are used only for the multiplication 
tables : — 

Ekkan (once), dūnī (twice), tiya (thrice), cakk& (four 
times), paricé (five times), chaka (six times), saté (seven times), 
atth® (eight times), nawd (nine times), dasawan (ten times). 

The following are the most common fractional numerals :— 


kb pauwa paunwu lå dérh 
4 adha or addha 1} sawau | 24 arhat 


Definite and Indefinite. 
§ 45. To add the sense of definiteness to a number -au 
is added to it if it ends in a consonant or in -x and -w if it 
ends in some other vowel, e.g. duiu—both, cariu— all the four, 


nawau—all the nine. 
To express the sense of indefiniteness -am (if a number 
ends in a consonant or in -u) or -m (if it ends in any other 
——. . vowel) is added to it, e.g. brsan—scores, pactsan—fifties, haja- 
-ran—thousands. 


CHAPTER V. 


PRONOUNS. 


$ 46. A pronoun is always followed by a postposition 
except when used as a subject or as an inanimate direct ob- 
ject. The oblique, wherever it exists separately, is used with 
^ postposition. 

§ 47. Pronouns which have separate genitive forms are 








1022.] A Dialect of Modern Awadhi. 317 


Personal Pronouns. 
5 40. Ist pera. 

sg. pt. 

mai, mahi ham. 
Gen. mör — masc, dir. (my); hamar-—masc, dir. (our), 
e.g. mar gayett. —1 went, ham gayen—we went; mai ka déu— 
give me, ham ka déu—give us: mör kitab—my book, hamaré 

arika ka—to our son. 


$ 50. 2nd pers. 
tui, tuhi. tum. 
Gen. fór—masc. dir. (thy): (twmha@r— masc. dir. (your), 


e.g. Fut gawa or tum gayeu—you went, tui ka or tum ka marihba— 
I shall beat you ; (or? or tumhar® larikawa s* —from your son. 


Note.—mahi, tuhi are very rarely used; in the obl. of 
ham@r and tumhar the second syllable becomes short hamar?, 
hamari, etc. 


8 51. 3rd pers. 


à sg. pl. 
dir. masc. wi, wahu ` ~ 
fem. wā, wah a fair 
obl. wui, wahi un, unh. 


e.g. wi or wahu kahis'—he said, wā or wah kahis‘—she said, 
wui bahin'—they said: wut ka or waht ka dekhen— we saw him 
(her), un or unh ka dékhen— we saw them. 


Demonstrative Pronouns. 


§ 52. The forms of the Remote Demonstrative are the 
same as those of the 3rd pers. pronoun. Those of the prono- 
minal adjective that are also the same except that obl. pl. has 
three forms : — 

un, unh and wu: For instance :— 
wit or wahu larika, wa or wah laüria, wui larika or laŭ- 
ria, wui or wahi larika kə or laüria ka; wui, un or unk larikan 





* 


? 


E kə; wui, un or unh lodrian ke. 
| 8 53. Proximate Demonstrative Pronoun. 
k . masc, yu, yahu — 
lA dir. fem. : ah ! LI 
* n es in; AnA. 
| , è 
2 


of the pronominal adjective ‘Ais are the same 
t meto p! | 






three forms: in, inh. and s, 


. has 
ra at these boys, t, in or inh 
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§ 54. Relative Pronoun. 
dir. jo, jaun jo, jaun, ji. 
obl. jt, jehi jin, jinh. 
Correlative Pronoun. 
dir. 80, taun sd, taun, ti. 
obl. tt, tehi fin, tink. 


e.g. jó or jaun jais kart sō or (aun lais par—as one will do so 
one will get. 

The pronominal adjectives of these have the same forms | 
except that jJ and !; are the more usual forms than jin, jinhk 
and fin tinh ,in obl. pl. jf and !i also replace jo, jaun and sð, 
taun of dir. pl., e.g. ji larika dundu macawat' rahat t$ sab bhag 
gayé—all those boys who were making noise have run away. 

These pronouns also form thgir pronominal adjectives on 
jaun and taun by taking the terminations of ordinary adjec- 
tives :— 


mase. fem. 
dir. jaun, taun jaun‘, taun". 
obl. jauné, taunē jaunt, taunt. 
§ 55. Interrogative Pronoun. 
sg. pl. 
dir. ko, kaun kaun. 
obl. ki, kehi kin, kinh. 


e.g. ko or kaun hai— who is there? Aud kaun rahai—who 
were there ? , ki or kehi kā mareu— whom (sg.) did you beat? 
kin or kinh ka màreu— whom (pl.) did you beat ? 

The pronominal adj. keun—mase dir is declined like ordi- 
nary adjectives. In addition it bas the alternative forms ki, 


dir. and kaAz obl, e.g. tum kā kaheu—what did you say 7 tum E 
wui ka kahe s" mareu— with what did you beat him? The adj. - 
based on this pronoun has, however, the forms of kaun. 
§ 56. The adjectives of manner : ais (of this sort, such), 

wo’: (of that sort, such), jeisíais (such as). 
nuch), ota (that mu 
jetté-terté (as many-as) — 
pais! kita 
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hiri nat mili—never will a book of that sort be found, eff2 
ata x hamar* bhikh nài jai—my hunger will not be satisfied 
with so much flour, ham otti rófi khayen—1 took that much 
bread, tum kettá kam kiheu—how much work did vou do ?; 
ftumharé kett® larika au ke laürii hai —how many sons and 
daughters have vou got ? , jetté larika tumharé hai tett£ hamaré 
—I have ss many sons as you have, jetti laüria hamaré hai 
tet. koi k* nai—no one has so many daughters as I have. 


Indefinite Pronouns. 
Aur. 


$ 57. This pronoun expresses the sense of ‘ more,’ ' other’ 
(else) and is indeclinable, e.g. aur ka cahi—what more is re- 
quired ? , aur kaun sahar jai—who else will go to the city, 
thörë admi hið hai aur hud baith hai—some men are here, 
others are seated there 

Aur as nn adjective takes the ordinary terminations for 
forming the oblique,and the feminine: aur, auré, aur, auri 


$ 58. Koi 
means ‘some one’ or‘ any one’ and is indeclinable, e.g. koi 
rahai—there was some one, kór nar rahai—there was nobody, 
kw rahai —there were some people, kór ke marau na—do not 
beat anybody. 

Koi does not change even as an adjective, e.g. koi admi or 
meharua—some man or woman, ko: adm* nai ayé—no man 
came, koi larika ko na madrau—do not beat any boy. 

Like ka. kuchw refers to an inanimate thing. It means 
something or anything; kuchu-—-dir . kaheu—obl., e.g. ham 
kuchu na: kihen — did nothing, ham kahew s* pét bhari lihen— 
I filled mv bellv with something. - 

The adjective based on kuchu has the same form as foi, 

§ 59. The pronoun sab (all) has one constant form for 
both genders and cases, e.g. sab kihin'—alldid ; sab sé. sab (all 
or whole) as an adjective also does not change, e.g. sab admin 
a* ham sé kot matlab naài—1 have nothing to do with all men, 
sab duniyā matlabi hai—the whole world is selfish. — 


E | § 60. jo kot (whoever) and jo kuchu (whatever) are £^e 
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§ 61. apna. 


Genitive—apan— masc. dir. 

This pronoun is used to express (v) emphasis; (5) reflexive 
sense; or (c) the lst and 2nd persons together. 

(a) It may be combined with any noun or pronoun to 
express emphasis, e g. Ram apna ban ka calé gaë, Dasarath ke 
rowai kə ghar chüri gayé—Ram himself went away to the 
jungle but left Dasarath at home to weep; tum apna cale 
qgayeu—you yourself went away ; ham apna rupaya corayen au 
tum ka córs lagayen —1 myself stole the money and attributed 
the theft to you. 

(b) Reflexive sense is expressed in such expressions as 
wui pachitayé au apna ka bahut bhala burā kahin'—he expressed 
his regret and rebuked himself very much; lum apna 
apné apu mart liheu—you hit yourself, ham apna ka dukhu 
sahat rahen tum st kuchu nai kahen—]1 went on putting up 
with troubles but never said anything to you. 

(c) This pronoun expresses the speaker and the person 
spoken to together, when used absolutely, e.g. apna s* kaun 
matlab—what have we (vou and 1) to do with it. 

The genitive which is declined like ordinary adjectives 
denotes the sense of ‘own’ when used with a noun or pronoun 
and of ‘our’ (yours and mine) when used absolutely, eg. 
Gopal apan‘ gaiya béci daris'—Gopül sold away his (own) cow ; 
lum apan birwa katau hamar kahe katat! hau—cut your own 
tree, why do you cut mine; apan bakora kahü gawai—where is 


. our goat gone ? 


62. There are no honorific pronouns like Hin. ap or 
Bih. ravwi. When honour or respect is to be shown to any 
person, special care is taken to use the plural pronoun and 
verb. There is also a tendency not to utter the names of 
one's elders. Women always refer to them by some general 
name or indefinite expression, they never utter their names, 
specially that of the husband —it is a sin in their eyes, 


Emphatic Forms. 
& 63. Some pronouns form the emphatics irregularly as 
shown below :— “at ueri 
inclusive. definitive. 


ols =>, 
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inclusive definitive 
E yahiü yah£ 
in or inh inahü inahé 
pe, jehi — jehe 
lt, tehi — tehé 


: Other pronouns make their emphatic forms with tlie or- 
dinary terminations (Chap. II § 29), e.g. sabai, korn. 


CHAPTER VI. 
VERBS. 


§ 64. The plural form of the verb is used generally even 
with a singular noun, specially when respect is intended to be 
shown, e.g. Kam ban kā gayé—Ram went to the jungle; caca 
bajarai gayé hai —my uncle has gone to the market. ‘There are 
no special honorific moods or tenses. 


Root. 


$ 65. The root form, for the purposes of this grammar, 
can be obtained from the dir. infinitive by cutting off—wab, 
—ab or—b as the case may be, e.g. bajawab : baja—, dékhab : 
dékh—, hob: ho—. Most of the roots end in consonants, but 
a fairly large number of them end in—a. Those which end in 
other vowels are very few. 


Imperject and Perfect Participles. 


§ 66. The imperf. rt. has three distinct forms: (a) in 
—at', e.g. parhat‘—reading, dekhat*—seeing ; (b) in—1i', e.g. 
parhit*, dekhit' ; (c) in—oli, e.g. parhati, dekhatt. 

©} (a) in—at is used for the singular of both genders and for 
ine masculine plural, e.g. mai dé i haü—1 see, wui dékhat* 

be 

(6) in—it* is used for the 1st pl. of both genders, e.g. har 
dēkhiť han—we (masc. or fem.) see. ES. 

= (c) in—-9ff is used for the fem. pl., e.g. i meharua dekhats 
hai—these women see; ham dekhots (or d£khit*) han—we (fem.) 


e. 









: 3rd sg., tui dahiu khais hat 
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(c) in—imn' for the 3rd pl , e.g. wui dahiu khain' hai and 
(d) in—en is used as an alternative form for the Ist pl., e.g. 
ham ajodhya dikhen hai (or dékhé han)—we have seen Ajodhya. 


Auxiliary Verb. 


§ 685. hób-——to be, root Ao—. 
Present Indicative 
sg. pl. 
Ist pers (mai) haa (ham) han, has. 
2nd pers. (fui) hai (tum) haw 
3rd pers. (wit) hai (wui) hai 
Past Indicative. 
rahau rahan, rahat 
rahat rahau 
rahai rahat 
Future Indicative. 
hoihau hoiba, hob 
hothat hoihau 
Aor horhai 
Present Conjunctive. 
hou hor, hot 
|. 40i hou 
Past Conjunctive. 
hotid holen, hoit 
hot hottu 


Aot hori 


The Imperative has the same forms as the Present Conj. 

— in 2nd sg. where it has Aó for Aoi. 
| ole.— Of the alternative forms given above for Ist pl. 
hai, rahai and Aói are used only with—i(/ (imperf.) and—en 
(perf.) forms of the participles and not with others. They are 
only used in periphrastic tenses. The alternative forms ham 
: rahan and hoi are alone used independently. = Lene — 
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8 70. Present Indicative. 
de khat déthi 
dékhat dtkhau 
ee khai dékhoai 


This tense is no longer used in common speech (except 
that of the auxiliary hób) and has been replaced by the 
Present Imperf. Indicative, e.g. | go—mai jāt hai, not mat 
jad, but I am—maet had. It, however, still survives in songs 
(v.g. sõwau ki jagau mori adhi bhawitni,....bali jau'—are you 
sleeping, revered Bhawáünt. or waking, I bow to thee) as the 
Pres. Indic. and in stories as the Habitual Past or historic 
present in vivid description (e.g. mahtari rōju chappan parkal 
k* bhojan banawai*—the mother used to prepare food of fifty- 
six varieties daily; raja kacehari s ay&8 dekhas ka koi k* juta 
dharé*—the Rājä returned from the court and what does he 
see— that somebody's shoes were there. 


8 "71. Past Indicative. 
dé khen (de khen 
d£khe, dékhi« dékheu 
dékhis* dëkhin' 


This tense refers toa momentary action which happened 
in the past, e.g. jab mat hun s*caleü tab tum hud nat rahau— 
you were not there when I left the place. If a continuous 
action in the past is meant a root indicating continuous action 
is combined with one expressing momentary action, e.g. mai 
baith rahea—I remained seated. The difference between this 
tense and the Pres. Perf. Indic. and the Past Perf. Indic. is chiefly 
that the effect of the last two lasts after the action while it 
does not last in the case of this tense. The Past Indic. may, 
however, be used to denote an action just completed (for which 
English uses Pres. Perf), e.g. wi manas ji kā tum püchat' 
rahau, ài gqawa—the man about whom you were inquiring has 
arrived. Thus, here, the momentary action of * arriving’ is 
emphasised, not its effect. lf the effect were to be emphasised, 
the Pres. Perf. would be used. 


=< 1 shall 
—all right vou'll see, I s 
ja right v s 
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$ 72. Future Indicative. 
deklihad dekhiba or dzkhib 
d'ekhihai dekhihau 
dekht dekhiheas 


This tense simply refers to a future action. e.g. ham mithat 
khaiba — we shall eat sweetmeats. As compared with this, the 
Fut. Imperf. Indic. refers to an action which will be in the 
process of being acted (jab tum aihau tab ham parhat* hob 
—when you come, I shall be reading, i.e you will find me 
reading) and the Fut. Perf, Indic. refers to an action which 
will have been completed (e.g. jab tum aihau tab ham parhé hoiba 
—when you come, I will have finished reading). ‘The simple 
Fut. Indic., however, refers (in the case of ‘ continuous’ roots) 
to an action which will begin (eg. jab tum aihau tab ham 
parhiba— when you come, I shall read, i.e. I shall begin reading 
after your arrival). 


§ 73. Present Conjunctive. 


This tense has exactly the same forms as the Pres. 
Indic. (§ 70 above). It is used in conditional clauses (jð mai 
tum ka dhokha d2i tau kaheu—blame me if I deceive you) or 
in clauses denoting purpose (e.g. wut aist batai kihin' ki ham 
hua s bhagi jat—he spoke in such a manner in order that I 
should go away from there). A clause with this tense (as 
also every other conjunctive tense) is also preceded by some 
such word as jð (if), jab (when), ki (that), ji ma (so that). 

As compared with the Pres. Imperf. Conj. (e.g. jo mai 
dekhat* hoi tau mai ka mareu—beat me if I am looking) and 
Pres. Perf. Conj. (e.g. jð mai dzkheé hoi tau marau—beat me if 
I have looked) this tense denotes only simple and indefinite 
conjunctive sense, e.g. jo mai dékhad tau madreu—if I look, beat 
me, i.e. beat me even if I begin looking whether I am in the state 
of looking (Pres. Imperf. Conj.) or T have finished looking 
(Pres. Perf. Corj.) 


8 74. Past Conjunctive. 
dekhatia dekhaten or dekhit! 
dekhat: dekhotiu 
de khat* 


* 
on the ancient imperf. part. like the |. 
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from home at eight; tum ais kam kartiu ki hom kā hud s tarkai 
ka mauka mil jat'—you should have acted in such a manner that 
I should have got time to escape from there. Compared with 
Past Imperf. Con). (jo wui sail! tum Rim s* batai na kart! hotin 
tau ham ais karten—if you had not been talking—i.e. in the 
process of talking—to Ram I would have done like that) and 
Past Perf. Conj. (e.g jð tum apnai ais kam kihe hotiu tau kā ne 
bant’—if you yourself had acted in such a way—i.e. finished 
acting—would all have not been well ?) this tense refers not to 
completion or incompletion of an action but simply infers that 
it did not take place in the past. 


$ 75. Imperative. 


This tense has the same forms as the Pres. Indic. except 
in 2nd sg. where it has dzkhu for dekhai. The subject in the 
case of the 2nd pers. is generally understood while in other 
cases it is generally expressed, e.g. karu—do (sg.), karau—do 
(pl.), mai karai—let me do, wit karai—let him do. The forms 
of this tense are distinguished from those of the Pres. Indic. 
and Conj., by an emphatic intonation of the voice. Similarly 
questions are distinguished both from the Imperative and other 
tenses, e.g. mai karaü—shall I do ? 


(2) Periphrastic Tenses. , 


§ 76. These are formed by combining (a) the Imperf. 
Part. and (b) the Perf. Part. with the various tenses of the 
auxiliary. The auxiliary is, however, uttered with much less 
emphasis than the principal verb, e.g. in mai jāt hai—lI go, 
haŭ is.uttered very indistinctly so much so that it seems some- 
times to be absent. 


(a) Tenses with Imperf. Part. 


$ 77. Compared with the Simple and Perfect tenses, these 
lay special emphasis on the continuity and incompletion of an 
action present, past or future. They are five as shown below. 


8 75. Present Impertect Indicative. 
sg. pl. maso. pl. fem. 
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means * I go’ and not necessarily * I am going." It also refers to 
a future action about to take place, e.g. (hui kaun jai—who 
will go there ?) mai jat* hai —1 am going. 

Note.—'l'he alternative form in the Ist pl. in—# hai is 
much more frequently used than the forms in—at* han and— 


ats han. 
S 79. Past Imperfect Indicative. 
sg. pl. masc. pl. fem. 
‘ * dékhit* rahai 
dekhat' rahaü i dékhat* rahan dekhott rahan 
dékhat* rahai dékhat! rahau dekhott rahau 
dé Ekhat* rahai dékhat® rahai dekhatt rahai 


This tense refers to an action not completed in the past, 
e.g. jr sail’ tum mai kā sarak par mileu wui sait! mai bajaras jal’ 
rau —when you met me on the road, I was going to the mar- 
ket, i.e. the action of going was not completed at that time. 
It sometimes refers to an action which was going to happen 
but which was stopped somehow, e.g. mat wui ka marl! rahaii 
tum roki diheu—I was beating him (or was about to beat him) 
but vou prevented me from doing it. , 

Note.—The alternative form in the Ist pl. in—it rahas is 
much more frequently used than the forms in—at rahan and—oti 
rahan. 


§ 80. Future Imperfect Indicative. 


sg. pl. masc. pl. fem. 
E EGER | deékhst* hoiba 
dekhat! hoihaü =} gapnatihoiba —— dekhoti hoiba 
dékhat* hoihai dékhat* hoihau  dekhatt hoihau 
dékhat! hos dékhat* hoihai dekhots hothat 


This tense refers to an action which will be in the state of 
duration at some particular future time, e.g. jab tum aihau tab 
ham khat* hoiba—tI shall be eating when you come, 


§ 8I. Present Imperfect Conjunctive. 
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§ 82. Past Imperfect Conjunctive. 
Bg. masc. pl. fem. pl. 
dé khat! ! T^ í (aa Ehit? hàten 
AUF AA Niles dakit Mim 
dékhat* how dékhat! hotiu dekhots hotíu 
dé khat* hor dé khat* hott dekhots hot 


This refers to a continuous action in the past which might 
have happened but which did not happen, e.g. wui sail’ jo tum 
se ham batlat hóten tau tum kā wā bal jarür batauten—if I had 
deem talking to you at that time, T wonld have told you that 

ing. 
(b) Tenses with Perf Part. 


$ 83. These lay emphasis on the completion of an action, 
whether it be in the present, past or future, having special re- 
ference to the effect of that action at the time of speaking, or 
at the time referred to in the speech. They are five in num- 
ber as shown below. 


§ 84. Present Perfect Indicative. 
sg. pi. 
dékhe£ hak dekhë han or dékhen hai 
dEkhE hai or dzkhis! hai dékhé hau 
dikhis hat dékhtn* hai 


The difference between this tense and the Past Indic. is 
that this refers to an action the effect of which lasts up to the 
present while the Past Indic. refers to an action which has no 
effect at present, e.g. mai kuð mə giri ga haü —I have fallen 
into the well, i.e. I am still there while mai kuā mo» giri gayeü 
refers to the momentary action of falling but does not show 
that I am still there. 

Compared with the Past Perí. Indic. this tense refers to 
the recent past while the Past Perf. Indic. to the remote past, 
e.g. mai gawat gawa haü —1 have gone to the village, refers to 
nearer past than that referred to in mai gdwai gawa rahau—I 
had gone to the village. 


Past Perfect Indicative. 
dékhe& rahan or dékhen rahai 
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gayea—I1 went to the village and mai güwei gawa rahaii—I was 
gone to the village. 

Note.—The English Past Perf. (c.g. I had gone) requires 
comparison with another past verb, but here it is not neces- 


sary. 
§ 86. Future Perfect Indicative. 
d£kh?£ hothau dékhen hoiba or dékhé hoiba 
d£kh£ hoihai or dékhis' hoihas dékhé hothau 
stkhis’ how dékhin' hoivhat 


This tense refers to an action which will be necessarily 
completed by some particular time in the future, e.g. jab tum 
hamka bolawai aihau tab ham roti khai lihé hoiba—t1 shall have 
dined when you come to call me It may, however, sometimes 
denote a possible but uncertain action of the past, e.g. (kathi 
ka (tum ī kursi par baithz rahau) hā baithé hoiba—(was it you 
who sat on this chair yesterday?) yes, I may have sat on it 


§ 87. Present Perfect Conjunctive. 
dékhe hou deékhe hs or dékhen hoi 
dékh8 hoi or dekhis* hoi dékhe hou 
dekhis* hoi dékhin' hit 


This tense refers to a conditional action, completed in the 
past or the future, e.g. jð ham ya kitab chuyé hoi tau marau—beat : 
me if I have touched this book, or jó ham ya kitab chuyé hoi 


Ty tau mareu—beat me if you ever find that I have touched this 
book. 
§ 88. Past Perfect Conjunctive. 
dezkhe& hotiü daikhe hoten or dékhen hoten 
dékhe hot, dékhis' hot d&ékhé hotiu 
dékhis* hot dékhin' hori 


This tense refers to a conditional completed action in the 
past which did not occur, e.g. jo mai chuftin m» sabai kitabai 
parhi dare hotiu tau aju cain kart hotiu—if I had finished 
reading all the books during the vacations, I should have been 
joying this day. - - 
a 4 Infinitival Forms. E 


bliq ue. 


§ 89. The infiniti: 
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§ 90. The noun of agency ends in -aiya, e.g. dekhaiya (one 
who sees); Ah@saiya (one who laughs); koi pani bharaiya milai 
tau layawo—bring a drawer of water if you find one, kor sahar 
jawaiya hai—is there any one who is going to the city ? 

§ 91. The Conjunctive Participle is formed by adding i to 
a root and using the form with kə or! kai, e.g. d&ékhi ko—having 
seen, has; kai—having laughed, wi sab din hAsi kai bat kahat 
hai—he always smiles before speaking (lit. having smiled, he 
speaks). 

Note.—The simple Conj. Part. in i (without kə or kai) is 
used only in periphrastie formations.* 

$ 92. The imperfect participial adjective generally ends 
in—al'—the first form of the participle and does not change 
for number, person or case, e.g. ham @k ural’ kauwa déEkhen—1 
saw a crow flving, ham @k urat cirasya deékhen: urat! kabutaran 
par goóli na calaó—do not shoot at flying pigeons. When used 
with a fem. obl. noun, however, attributivelv it has the—ətī 
(third form of the participle) form, e.g. urali ciraiyā (or cirai- 
yan) par góli na calaó—do not shoot bullets at the bird which 
is flving (or the birds which are flying). 

Note.—'This part. adj. is used predicatively when emphasis 
is laid on the action denoted by it (as distinguished from the 
substantive which it qualifies), e.g. ham ek kauwa uyat dékhen. 
Here the emphasis is on urat and not on kauwa. 


§ 93. elow is given a complete scheme of the conjuga- 
tion of dekhab ; only the Ist pers. sg. of tenses being shown. 
Indic. Conj. Imperative 
Simple 
Present dé khaü dékhodü détkhat 
Past dé kheü dekhotiü 
Future dekhihau 
Periphrastic 
(a) with the Imperf. Part. 
Pres, Imperf. — dzkhat* haw dékhat^ how 


Past Imperf. — dekhat* rahauü d£kha'^ hotiü 
Fut. Imperf. d£khat* hoihat 

(b) with the Perf. Part. 
Pres. Perf. dékhE haŭ dékhe hoü 


| . Inf. dekhab he T Obl. Inf. dekhai; Noun of Ageney— 
haiya ; Conj. Part. dékhi ko; Imperf. Part. adj. dekhat', 
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Transitive and Intransitive. 


$ 94. Verbs are either trans. or intrans. Some trans. 
verbs can, however, be also intrans., e.g. khab5—to eat, gawah 
—to sing. Similarly some intrans. verbs can be also trans., e.g. 
hüsab—to laugh at. 

$ 953. The intrans. verb, e.g. marab (to die) differs from 
the trans., e.g. dékhab in the Past Indic. and Perf, Part. as 
shown below :— 

Past Indicative. 


sg. masc. sg. fem. pl. mase, pl. fem. 
marei Arii maren 
mara mart maret mariu 
mara murs mare mari 


Note.—mara, mart sometimes are employed in the Ist sg. 
also. 

Perfect Participle. 

The perfect participle has four forms: (@) in -A (e.g. mara) 
used as masc. sg ; (b) in -ē (e.g. maré) used as masc. pl. ; (c) in 
4 (e.g. mari) used as fem. sg. and pl. and (d) in-en (e.g. 
maren) a common gender alternative form of Ist pl. 


General Rules of Conjugation. 


& 96. Subject to the general rules given below all tran- 
€ roots are conjugated like dékhab and intransitive like 
marab. 

AFE, § 97. All roots ending in r, l or n optionally elide initial 
.a or -» of terminations, e.g. man- + at! = manat or mant, 
cal- + off = calati or calti. 

§ 98  Intrans. roots which contain a long syllable (e.g. 
laq-. baith-, «arma-) optionally elide the terminations -@ and -ē 
and substitute * for ; (in fem. sg.) of the Perf. Part. and Past 
Indic., e g. lāgā : lag, ba thé : baith, lagi : lag’, baithi : baith*. 

Note -roots in -a before accepting the above change 
insert n- in between the root and the termination, e.g. sarmana : 
sarmün, sarmüns : sarman’. | 

8 99. ‘Trans. roots in -a-, -a- and -£- add -w- before a 
termination with initial a- or &- (e.g. kurawat*, kurawü ; baja- 
wat, bajawa ; khéwat*, kh@wa) and substitute wu- for initial »- 

jauti, kheuti) ; Pres. Indic. 2nd pl. ends in -Ö 
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root and a termination of the Past Indic. and Perf. Part, e.g. 
sarmana : sarmawa, dekhani: dekhai, lonüáneu: lonaeu, but 
NAWA, nar, naewu. 

$ J101. All roots in -i combine their -i with i- or ə- of 
dissyllabic terminations into f, e.g. ji + off = ji, ji + thaw = 
jihad; but ji + ib = jiib, ji + it! = jiii. 

§ 102. All roots in -u combine their final -u with initial 
ə- Or u- of terminations into &, e.g. chu + off = chüti, chu + u 


= chii. 
$ 103. All roots in -ó substitute u- for ə- of terminations, 
e.g. rō + off = routt. 


Irregular Verbs. 


8 104.  kar- (karab—to do) has an alternative root kih- for 
m indio. Perf. and Passive Participles (e.g. kihé) ; conj. part. 
is $. 

a- (Gwab—to come) takes -w- before a termination with 
initial a- or @-, substitutes u- for ə- and has Pres. Indic. 2nd 
pl. in -ð or -au like trans. verbs while kia- (khab—to eat) takes 
the changes of the intrans. roots in -a-. jā- (jab —to go) and 
hō- (hdb—to become) become ga- and bha- respectively for 
forming the Past. Indic. and Perfect Participles. They also 
have the following optional forms in them: gawa : ga, bhawa : 
bha, gay£ : ge, bhayé: bhé, qai (sz.): gat, bhai (sg ) : bhai ; conj 
part. of Adb is hoi; lē- (léb—to take) and dē- (déb—to give) 
elide initial a- and ə- of terminations (except of -aiya : lewaiya, 
dewaiya) make Past Indic., Perf. and Pass. Part. with lih- and 
dih- and form the Fut. Indic. irregularly as shown below :— 


lyahaü leha, lēib 
lyahat lnahau 
les lyahat 


Similarly dë—; conj. part. laf and dai respectively. For the 
rest all roots are regularly conjugated. 


PASSIVE VOICE. 


§ 105. The active voice is more generally used than the 
passive. If the latter is used it mostly lavs emphasis either 
on the object of the active construction (e.g. ab sab dakü 
maddaré jaihati—now all the robbers will be killed) or its attri- 
bute (e.g. ya dhol phüti janat' hai—-this drum appears to be 
l broken) or on the action itself (e.g. mai sē cillawa nai jal‘ hai 
hii — J cannot cry out). It almost always ignores the agent 
|. — which if expressed is given only a secondary importance in a 
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(masc. pl.) ; (c) in -7 (fem. sg. and pl.' For example the forms 
of Passive Present Indicative of d@khab are :— 
sg. masc. sg. fem. pl. masc. pl. fem. 
dekha jau dekhs jaü dékhe jai dekhs jai 
dckha jar dékha ja: dékh£& jau de&khi jau 
dqekha jar dékht jai dëkhë jai dekhi jai 


8 107. The impersonal passive of intrans. verbs is formed 
by combining form (a) in -æ of the pass. part with the forms 
of jab, e.g mat sé khawa nat jāt hai—l! cannot eat, fum s? 
tharh tharh dekha jav hai hid s jawa nai jüi'—vyou can look on 
standing from there but you cannot go from here. 

Note.—This construction expresses ability or inability of 
the agent to do an act 

& 108. A kind of intrans. passive is formed sometimes by 
adding -@ to certain trans. roots and then conjugating them 
like intrans. roots, "e.g. yi admis andha dekhat hai—this man 
seems to be blind, yi tamasa pache s* niki tana dekhat* hai—this 
show can very well be seen from behind 

Note 1—This construction is found only with a definite 
number of verbs—those which denote perception or knowledge, 
e.g. dekhab—to be seen or to appear, sunab—to be heard, janab 
—to seem. 

Note, 2—'The same construction applies in the case of 
denominative verbs, e.g. lonab—to taste saltish, mithab—to 
taste sweet, khatāb—to appear to be sour, hariyab—to become 

en. 
— Note 23.—' Termination -@ is common both to this construc- 
tion and to the causative; but the former is conjugated as an 
intrans. root, the latter as a trans. one. 

$ 109. A common periphrastic passive is formed by using 
the forms of awab—to come, after the loc. of the inf. and the 
gen. of the agent if expressed, e.g. jð ya bat tumharé sunai mo 
awai—if this is heard by you. 

8 110. Another passive sometimes used is formed by 
combining the simpl- conj. part. with par«b—to fall, e.g ais 
sunipart! hai ki pancha bars badi laras phiri së hor—it is d 
(i.e. men say) that war will again break out after five or six 

& 111. Thepassive participial adjective takes the ordinary = 
terminations of the adjectives, e.g. dēkh—maso. dir., déxhé— 
masc. obl., dakh/—íem. dir., dékhi—fem. obl. For instance = 
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§ 113. There are some verbs, however, which form their 
causative by modifying the vowel of the root :— 

(1) bw lengthening it, e.g. pasar- : pasdr-, ukhar- : ukhar-, 
nikar-: nikar-, khic- : khic- Similarly badh-, lad-, mar-, kat- ; 

(2) by changing i: and w into £ and 0 respectively, e.g. 
ruk- : rok-, khul- : khal-, ghur-: ghór-, jur- : jür- ; 

(3) some verbs modify a consonant as well as the vowel, 
e.g. phat-: phàür-, chüt- : chor, jut: jor-, phüt-: phor-, tüt- : tor-, 
ghul-: ghor-, bik- : b£c-, rah- : rakh-. à 

Note.— All these (except nikar- : nikar-, mar-: mar-, ruk- - 
rOk-, rah- : rakh-) are sets of passive-active verbs rather than 
simple-causative, e.g. katab—to be cut, katab—to cut, birwa 
kati qawa hai—the tree has been cut 

8 114. A double causative is formed by adding -wā to the 
simple causative and then conjugating it like ordinary trans. 
roots in -a-, e. g. hasawab : hasawaweab. Roots in -a-, 8- and -ö- 
(which add -wā to form the simple causative) do not take any 
termination to form the double causative. ‘Their simple and 
double causatives coincide, e.g. khawa-, sarmüwüa-, léwa-, rõōwā-. 

8 115. Where a double causative exists the simple one 
is used generally when the remote agent actively helps the 
immediate agent to do the action, e.g. gopal rammu kə pant 
piyais'—Gopaél caused Rammü to drink water (i.e. Gopal ac- 
tively helped Rammiti—perhaps by giving him water); and the 
double if the remote agent does not actively help but only 
directs the action to be done, e.g. gopal kallu s rammu kə pant 
piyawais'—Gopal directed Kalla to cause Rammü to drink 
water. In other words, while there are only two agents with 
n» simple causative, there are at least three for a double one. 

Note 1.—The difference between the two causatives is not 
generally marked, however, and either can be used. 

Note 2.—Verbs which form the causative by modifying 
the vowel have in effect four forms, e.g., kal-: kat-: kata-: 
katawa-. 

Compound Verbs. 


«8 116. Compound verbs are more commonly used than 
simple verbs and they express various shades of meanin 
There are three different forms of the principal verb wi th 
which other verbs are compounded :— 

(a) the simple con]. part. in -i, e.g. giri para. 
(b) the obl. inf. in -«i, e.g. girai d£u. 
| (c) the first pass. part. in -ā, e.g. gira karau. 
§ 117. Form (a) is combined with 
(1) jab, cukab, and. and stel to express definite comple- 
tion of an action, i few jari gawa —my house was 
burnt down, jab mai khā o pe t I finish ve whom d 
mai kāsi ai déü tab ib tum —— jayeu—vou can leave when 



















334 Journal of the Asiatic Society of Bengal. [N.S., XVIII, 


have actually reached Kasi, wi cars gilas pani pi daris'—he 
drank up four whole glasses of water. 5 

Of these cukab expresses an additional sense of thorough- 
ness and completion, and darab that of unexpected completion 
of a difficult task ; 

(2) parab, uthab, batithab to express suddenness or sur- 
prise, e.g. wi pagal agi mo kiidi para—that mad man jumped 
into the fire, (um etiē jor s* bleu ki larika jägi utha—vyou 
spoke so loudly that the child woke up, Gju mai pücai bajë uthi 
barthei—I got up at five this morning : 

(3) sakab and padwah to express ability to do an act, 
e.g. mai din bhare ma pacis mail jai sakat hati—l can walk 
twenty-five miles a dav, jò mat tum ka mari pautiu—if 1 
could beat you : 

(4) khab and müarab to express offence or infliction of an 
undesirable thing, e.g. wit mai ka dat s kati khais—he bit me 
with his teeth, ham das pannak* cittht likhi maren—]1 wrote out 
n ietter of ten pages ; 

(5) calab to express the beginning of an action, e.g. 
wui ham ka dekhata: mari calé—no sooner did he see me than 
he began to beat ; 

(6) deb to express intensity of an action, e.g. mori bah 
chüri déu—leave my arm. 

§ 118. Form (b) is combined with | — 

(1) dēb to express permission, e.g. mai ka rote khai deu 
—let me eat my food ; x 

(2) lagab to express inception of an action, e.g. wit ab 
hamaré hið awai lag hai—he has begun coming to my house; _ 

(3) cahab to express near completion, e.g. bara baja: 
cahat hai—it is about twelve. 

8 119. Form (c) is combined with karab to denote fre- 
quentative action, e.g. wui hid awa kart’ hai —he frequently 
comes here. - | | 

§ 120. A compound verb differs from the simple inas- 
much as it expresses a more definite and sometimes a little 
modified action. Of the au verbs noted above only 
cukab—to finish, sakab—to be able to, lagab—to begin and 
continue, and cahab—to wish, retain their ] meaning. 
others have entirely lost it in helping out the meaning of the 
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CHAPTER VII. 
INDECLINABLES. 
Adverba. 


§ 122. Adverbs are generally based on nouns (e.g. jaldi 
— soon), pronouns (e.g. jais#—as), adjectives (eg. pahile— 
before) or ancient adverbs (e.g. aju—to-day) or adverbial 
expressions (e.g. tah: kai —then). 


§ 123. Adverbs of Time 


(a) based on nouns, e.g. on sail’ (moment)—# sāi (just 
now), /1 sail’ (then), jt sail’ (when—relative), kī sait^ (when?), 
wui sail’ (then); jaldi, phurti or catkat (soon); dér s* (late), 
etta dër mo (meanwhile), sab din (always) ; 

(^) based on adjectives, e.g. pahil? (first), ag? (form- 
erly), pach? (after, afterwards) ; 

(c) other adverbs—aju (to-day), kalhi, kalthi (yesterday 
or to-morrow), paraü (day before yesterday or after to- 
morrow) nara (two days before yesterday or after to-morrow), 
sada (always); ab (now), tab (then), jab (when—relative), kab 
(when?); abhati (even now), tabhaü (even then), kabhad (ever), 
abhayen (just now), tabhayen (just then), jabhayen (just when), 
tahi kai (then), abhai—yet, now ; abts or abki, this time; jalë 
—until, falé—till then, fau—then ; badi or badi k»— after. 


8 124. Adverbs of Place 

(a) based on nouns—wüar (side) combined with the pro- 
nominal adjectives jf, tī, etc., denotes direction, e.g. $ war— 
€ MES side), (T war, wut war, j war, ks war; bic ma—(in the 
m e); : 

(b) based on pronouns—Ai@ (here), hud (there), jah.. 
tahā (where. .there), kahá (where *) ; aisi (on this side), warsi 
(on that side), jaist..taist (on the side on which), baisi (on 
which side ?) ; 
| (c) other adverbs—bAitar (within), baher or bahirs (out. 
side), uppar (above), khalé or nicé (below), agë (before), pach? 


(behind), nērē (near), düri (at a distance, far), pollz (beyond). 


§ 125. Adverbs of Number. 
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§ 126. Adverbs of Manner 


(a) based on .nouns—by combining fana@ (kind) with 
some adjective, e.g. § tana (in this way), acchi tana (well), bur? 
-tanā (badly); hah: (rapidly), dhiré (slowly): 

(b) based on pronouns—aisé (in thia manner), weis? (in 


that manner), jais®.. taisé (in the manner in which) katsé 
(how ?), ; 


§ 127. Adverbs of Quantity, 


e.g. aur (more), bahut or jada (very, much), kam or tanik (a 
little), kuch" kuch“ (somewhat), adha (half); jetta, etta, ete. 


§ 128. Adverb of Reason 
kahe—whv. 
$ 129. Adverbs of Affirmation or Denial 
hai (ves), nas or nas (no, not), na (no, not), birkulli (not 
nt all). 
§ 130. Compound Adverbs, 


e.g. jah@ tahü (here and there), jahd jahü (wherever), jab jab 
.tab tab (whenever..then); cf güw giw—in every village; 
kaiseu (somehow); kaisiu (on some side), kahii (anywhere. 
somewhere); with conjunction cahai, e.g. cahas jahü (where- 
ever), cahai jab (whenever), cahat jatsé (howsoever), cahai 

jgatst (on whichever side). 

§ 131. Comparison is expressed in the same manner as 
that of adjectives ' e.g. mai yi kam tum sē jaldi kat sakat haŭ 
-—I can do this thing earlier than you can. 

8 132. Adverbs of time and place can generally be 
employed with sé (s*) to denote the sense of ‘from’ or * with’ 
or with ka ka (ka) to express the meaning of ‘ of,” e.g. ab se ais kam 
na kiheu—do not do such a thing from now ; Aià s* cal? jau— 
go away from this place; kaha ko am layeu—the mango of 
which place have you brought ? 

Note —Where English uses an adverb (e.g. very, much) 
to modify an adjective, this dialect uses the ordinary adjective, 
e.g. yü gagara bara garü hai—this jar is very heavy, ya balts 
bar$ garus hai—this bucket is very heavy ; jais acchi wā 
meharua hai tais’ i sahar mə kot nài—no lady is as gos | 
town as she is; wui adhe müde hat adhe nik hai — e is half ill 


and half well. 
Emphatic Forms. 
§ 133. Emphatic forms. of some adverbs —— — iris 
irregular and generally modify their meaning | 
Ht, qf eder t eiat "be 
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Postpositions. 


8 134. A postposition is generally used to denote a case- 
relation other than the nominative. It is used with the obl. 
case if one exists, otherwise with the direct, e.g. raja kə, 
rajan s* , sab ma, acche 5°. khai mə. 

8 135. Accusative-dative—ks or! ka, eg. rami gopal 
kə maris'—Ramii beat Gopal, hari kə kuch* khai kə diu—give 
Hari something to eat. 

. 58 136. Instrumental-ablative—s* or! sz, e.g. wit tum ka 
kt sē pitis'— with what did he beat you t, badar « biidi bhut 
par girti hai —showers fall from the clouds on the earth. 

38 137. Locative—ms or! ma, mahiyàd ; po, par, c.g. khet 
mo gat cart’ hai—a cow is grazing in the field, khirkiya par 
(or khirkiya pə) kauwa baith hai—a crow is sitting on the 
window. 

§ 138. Genitive—fs or! ka, ker— masc. dir , & or ! kē, kzr? 
— masc. obl., k or ! ki, kéra—fem. dir. and obl. 

Note.—The genitive postpositions agree in gender and 
case with the noun or pronoun which follows them, e.g. hari ke 
larikawa mari gawa—Hari'’s son died, hari k* larika mari g£, 
hari k* laüria mari gai. 

8 139. Dative—khatir, badi ; either of these may be used 
after the genitive of a noun or pronoun, e.g. hari &* khatir ham 
düdh* liy£ jait' hai—Y take milk with me for Hari, tumhari 
khatir düdh* liyé jait* hai. 

§ 140. Hlative—maré (on account of, owing to) follows 
a noun or pronoun in the genitive, e.g. ram k maré sita ban ka 
gai—Sit& went to the jungle on account of Ram, tum hameré — 
mare maru khayeu—you were beaten on my account. 

Note, —'l'here is a tendency, however, to use the dative 
and illative postpositions with a noun or pronoun without the 
genitive postposition. ‘This, however, does not apply to those 
pronouns which have special genitive forms—in their case the 
words khair, badi and mare follow the genitive form always. 
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§ 143. Adversative—lékin (but), e.g. wut hoi fau amir 
lékin det* koi kə &k paiu nai—he is rich but does not give even 
à pie to any body or though he is rich he does not, etc. 

$ 144. Subordinative— Ki (that), e.g. ham ka wh bataisi 
ki tumharé córi hoi gai—he told me that a theft had occurred 
at yours ; wR kahss! ki ham jaldi lautib—he said that he would 
return scon; J} ma (so that, in order that), e.g. wi dawāi khai 
liħis' ji ma catkat nik hoi jai—he took medicine in order that 
he might recover soon ; 76 (if, whether), e.g. jð mai sdwai tau 
mareu—beat me if I sleep; ma@nau or janau (as if), e.g. tum 
rāti kə ais halla macayeu janau daka para hoi—you raised such 
an alarm at night as if a dacoity had taken place. 

Note. — All reported speech is direct and is introduced by 
ki, e.g. gopal hari s* batais' ki sankata tumhar tabka corai lihis'— 
Gopàál told Hari that Sankatáü had stolen his mangoes. 

The beginning of the oblique construetion may, however, 
be seen in such sentences as gopal mahi sé kahis' ki tum hamar 
tabka corayeu—(Hari meets Sankata and says) Gopal! told me 
that you stole my mangoes. 


APPENDIX (a). 


GULGULAWALI KatTna. 


ek raja rahai au mahtérl rahai au dulhin rahai. mahtari 
róju chappan parkál k“ bhójan banüwai au apná khái au apne 
larika ko khawü wai. dulhin khátir ek bejhari k! roti sékai Adhi 
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bola: *rājā samujhi ko máreu.'" “raja tini dal tarwári 
uthain! au diyá tiniu dar tirbácak dihis'. tau rAjA tarwari 
dhar' dihin! au lotá lai kai pakháne calé gayé. 

etti der mo räni jági parl tau divá barhüi dihin. dia k* 
darwajje po ku rahai raja huàüi kullá kart! rahay jab diya 
apane ghar pahūca tau mahtüri kahis ki: “ bhaiy& aju bart 
dër lagá yeu mai khái ko lihe baith’ rahiü." dia kahis': ** mah- 
tariva kuchu püchau nā räni par bari bipati part bai” raja 
thárh hoi kai sunai lig, mahtdrt kahis: ‘‘ káhe bhaiva 7” 
diyá jais jais hál" bhaw& rahai tais sob batai dihisi. raja sab 
suni kai ghar kā Aye au rhi ko paurhi rahé 

jab bhoru bhawá tau mahtári phiri chappan parkal k” 
bhójan banáüin! au kahin': ‘“‘bhaiyA khháu Ai." raja kahin': 
" bua parsau." wui €k thariá parsin'. raja kahin'- * dosaria 
parsau '' wui dósari parsin'. rájákahin! : *' tisariu parsau.'' bür- 
hà kahin': ‘* 46 ham tum khái dulhin khāäwā karihal. tau raja 
kahin': ** nai tisariu parsau." jab tisariu thariā parsi gai tau 
rájà kahin': “rant kháu Ai," riint kahin': **sunau raja bārā 
barsai biti gai tab na kabhnü pücheu āju kā hai” ya kahi 
kai deharia k! roti áge kurai dihin' au gagari ko !lónu Agan mo 
nài dihin'. bürhá mari ko khisivái gai au wahe tir mari kai 
rahi gal. rájá ráni bahut din raji kihin'. jais® unké din 
bahure taise sab kē bahurat. 


Translation. 
A story about gulgulas.! 


There lived a certain king with his mother and wife. The 
mother used to prepare food of fifty-six varieties daily and she 
and her son used to partake of it. For the daughter-in-law, 
however, she baked a loaf of millet and gave half a loaf and 
salt to her in the morning and half in the evening. She, on 
account of anger, threw the bread into a big earthen pot and 
poured the salt into a jar. In this way twelve years passed. 
One day the old lady prepared gulgula@s. She covered them 
and having done so she went out to ease * herself. — While go- 
ing she said to the daughter-in-law : * Daughter-in-law, keep 
an eye in this direction." Before the old lady returned, the 
daughter-in-law took out three gu/gulds. She did not eat them 
but put them away. The old lady returned and after rinsing 
her mouth? went and looked at her wooden vessel* Then 
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she said : “ Daughter-in-law, is it you who have taken the gul- 
gulas from this?“ "The daughter-in-law replied: “ I, mother, 
I have not taken any. Who knows but that the cat may 


havetakenthem, she has been that way.” The cat, then, said: 
7" AM right, vou wretch, I am not n cat if I do not wash vou 
out altogether.' You took them and attributed the theft to 
me. 

Thereafter when it became dark*, the queen arranged her 
bedding and lighted the lamp. When she saw that there was 
some delay in the king's return home from the court she said 
to herself: ** Let me sleep for a while." Having said so she 
went to sleep. And what did the cat do ?* She brought some- 
body's turban and placed it on her bedstead and took some- 
body's sword and placed it there. She also brought somebody's 
shoes and put them under the bedstead. She put these things 
there and went away. 

When the king returned from the court he saw that there 
were somebodv's shoes nnd somebody's sword and turban. 
From it he concluded that some man had come to the queen. 
On this he drew his sword in order to kill ber. The lamp 
spoke out: “O king, learn the truth before you kill her.” 

he king thrice drew the sword out and the lamp forbade * him 
all ihe Emh times. He then put down the sword, took the 
idta* and went away to attend to nature's call. 

Meanwhile the queen woke up and put out* the lamp. 
There was a well before the door (of the house) of the lamp. 
The king was rinsing his mouth there. When the lamp reached 

— — home, his mother said: ** My son, you are very late to-day, 
I have all along been sitting with the food ready." The lamp 
replied : * Dear mother, do not ask anything, great calamity 
has befallen the queen." The king stood there and listened. 
The mother asked: * What is the matter, dear son ?™ The 
lamp related everything that had happened. The king heard 
everything, came home and having covered himself up, lay 
down. 

When it became morning. the mother again prepared food 
of fifty-six varieties and asked her son to eat it. The king 
asked her to serve She served one dish. He asked her to 
serve another. She served another. He asked her to serve 1 
a third. The old lady said to him: * Come, let us take our hi 
meal: the daughter-in-law may eat food afterwards." But | 

t the king said. “ No, serve a third dish also." When the third. — 
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dish was also served, he asked the queen to come and eat. 
The queen replied, * Hear, O king, twelve years have passed 
and never did you ask me (to eat). What is the matter to- 
day ?*" Having spoken so, she brought out the bread from 
the earthen pot and put it all before him and poured out the 
salt from the jar in the courtyard. The old lady got very 
much ashamed and died on the very spot. The king and the 
queen reigned for many à day. May ' everybody's good days 
return as did theirs. 


BaAnNIBAM COTTA K' KATHA. 


ek raja k“ cári larikA rahal. ek din raja cáriu ko bolái ke 
ek ek s püchin! ki: * bhaiv&á tum kt! kt bhági s jiat hau." 
tini larik&á jo bare rahal so kahin! ki: *'* bappá ham tambart 
bhági s* jii hai" jab choté larika s* püchin': ‘* bhaiya 
Bahirüm tum ki ki bhági s" Jiat! hau," tau wi bola: *' bappá 
sab kói apani apani bhági — jiat hai." rājā yA bát suni kai 
nikhus bhaye, kuchu bole nal. 

dosaré din jab cáriu bh&l sikür s* lauté tau sipáhl kahis 
ki: “ raja kahin' hai ki jaun hamari bhági s" nái jiat' bal taun 
mahal mo na ghusai au jo asil hói tau hamari ráji k* babiri 
anna jal karai.”  Bahirám buñi apané bháin ko salam kai kai 
cal dihá., 

calt/ calt! wi apané báp k’ ráji k* báher pahtca.  dekhai 
kā ek naddi k* kináre cári pic sipábi báccit kai rahe haf catta 
nāu ko rūp dhari kai gawá au salām kai kai kahis! ki: ^" bhaiyā 
hajámat/ banawai leu," wahā kahin’: ** calau mauke po-nau- 


— 


wau ñi gawá." jab sab jane hajámat! banawái ko nahái khátir 
pani mo ghusé tau Bashirim seb kē kapará lai kai cal diha. 
sipáhi jab pání s" bahirl àye tau dékhal ka ki nauwá kapará 
lai kai ien acing man mä kahin' ki: ** bhát din kA nange jai- 
hau tau sab jane hasihal rāti ko ghar caleu.” di 

1 wir Bahirám sipühin k* ghar pahdOc& au khabari kihis 
ki: '' wui sab jane larái mo mare gaye ham unke kapará lá yen 
hai taun leu." vi suni kai meharuá rówai dhowai lagi. unkā 
samujháis bujháis au kahis : '* bahini rāti ko bhüt bani kai 
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Bahirim mila wui se daróg& piichis' : “‘kahii Bahirüm cotta 
dekhé hau.”  Bahirám bólá : “ ht abhai yahé war gawā hai.” 
darógá aisi waisi phiri kai āyē au kahin‘: *' kahf milā nāt.” 
Bahirám bōlā: “siheb apan ghōrā 146 mai abhayen dhürheé 
lawat' han," ghōra po carhi kai mausi khiy& ái gawā au sõi 
raha. darōgā räja s" kahin’ ki: “ wii tau mahu ko thagi lai 
gi, mai nat dhürhi paihan.'' 

_ raja ko wajir kahis': “raja Aju rāti ko ham pakariba,’’ 
rāti ko sahar mo gast lagáwai lig. Bahiramau hud pahücá ek 
burhiyá cakivá pisat! rahai bola : ** bué tum thaki gai hoihau 
lào tumhár kapará mai pahiri leü au pIsaü tum j&u soi rahau." 
bürha k* man ki hoi gai. Bahirim cakiyá pisai lig. thort 
der bidi wajir ñyē kahini: ** burhiya ri burbiyé kahü Bahirim 
cotta dékhé hai." Bahirim bola: ‘‘ hi’ sáheb abhai vahe tir 
rahai." wajir isi waist dhürh' ko phiri & vé au kabin': “ kahü 
mila nät.” Bahirám bola: '** áo tum hamár kapará pahini ko 
cakiyā pisau mai pakare lüwat! haü." wajir ko burhiy& ke 
kaparé pahinái ko Bahirám un kē pahini lihis au mausi khiy& 
fi rahá. jab burhiyá jagi tab wajir ko sab n&l" mülum bbawá. 
mari ko khisivái gave au raja s“ jo bhawá rahai sab batàin' jai. 

ab rája k' beti kahis': * ham cottá pakaribàa." jab rāti 
bhai tab apani khirki mahiyá baithi gai au nisi waist dekhai 
lag’.  Bahirám ka kihis rahai ki dinai mo koi ghasivarwa ko 
dahin háth kati läwā rahai. rāti ko raja k' beti k' khirkiya k* 
tare tahalai lig. béti piichin': ** kaun hai." wü boli: “ Bahi- 
rim," raja k' béti sécis' ki: “jō hallA macáib tau yü bhagi 
jāi a0 1 kA kói tana s* phásti." bolt: ** áo ham tumharé uppar 
"s han jauri latkáit!' hai uppar carhi 46 ham tum 
biváhu kai let."  Bahirám acchá kahi kai carhai lig jab khirki 
tir pahücá tau rája k' béti wui kā ghaiyel karai khátir tarwari 
caláis' Bahirám cotta ghasivarwaá wala hath phéki ko nicé 
utari &wá au mausi khiy& pari kai soi raha. 

» bhor bhawā tau rájà k! beti kahis' : “ bappá ham cotta 

pakari lihen.” raja bōlē: *' dekháo:' wā boli: '* va dekhau 
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Translation. 
Story of Bahirim the thief. 


A certain king had four sons. One day he called all the 
four and asked them one by one: “Son, to whose fortune is it 
due that vou live vour life?” All the three elder sons said : 
'" Father, it is due to your fortune that we live.” When he 
asked the youngest: *' Dear Bahiraim. to whose fortune is it 
dve that you live ?," he replied, '' Father, every one lives by 
means of his own fortune " The king was greatly displeased 
at this answer (but) he said nothing. 

The next day when the four brothers returned from the 
hunt the sentinel said : * The king has ordered that he who 
does not live owing to the iy den fortune, should not enter the 
palace and if he is true to his blood he should neither eat nor 
drink throughout his kingdom." Bahirim then and there said 
salam to his brothers and started from there. 

After going for some time he arrived bevond the kingdom 
of his father. What does he see? He sees four or five soldiers 
talking to one another on the bank of a river. At once he 
disguised himself as a barber, went there and gave them greet- 
ing. He said: '' Brothers, get vourselves shaved." They 
also said ; ** Oh, the barber also has arrived at the right time." 
When all of them, after getting themselves shaved, entered 
the water to take their bath, Bahirám took all their clothes 
and went awav. When the soldiers came out of the river they 
saw that the barber had run away with their clothes. Then 
they said to themselves: * If we go naked during day ^ — 
will laugh at us: so let us go home at night.” 

On this side Bahiram reached the homes of the soldiers and 
sent the news in, that they had been killed in war and that he 
bad brought back their clothes, When the women heard this, 
they began to lament. Bahiraim consoled them and said: 
'" Sisters, thoy will come to you naked at night as ghosts, do 
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Bahirám replied: * Sir, give me your horse: I bring him 
immediately." Mounting on the horse he came to his aunt's 
and went to sleep. The police officer said to the king: “ He 
has deceived me, also. I shall not be able to find him." 

The king's minister said, * My lord, I shall arrest him 
this night." ^t night he began to go the rounds in the city. 
Bahirim also arrived there, An old woman was grinding corn : 
he said: * Mother, vou must have become tired, go and sleep. 
Come, let me put on your clothes and grind." That was the 
old lady's wish. Bahirim began to grind the corn. After a 
little while the minister came and asked : ** O old woman, have 
you seen Bahirim, the thief, anywhere?” . Bahirüm said: 
'* Yes, sir, he was here just now." The minister came back after 
searching here and there and said that he had not found him 
Bahirám said: * Come, put on my clothes and grind the corn. 
I will just bring him to you." He made the minister put on 
the old woman's clothes and himself put on the minister's and 
came away to his aunt's When the old woman got up, the 
minister came to know evervthing. He was very much 
ashamed and went to the king and told him everything. 

Now the king's daughter said: ** I shall catch the thief.” 
When night came, she sat at her window and began to look this 
way and that. And what did Bahirüm do? During the day, 
he cut off a grass-cutter's right hand. At night he began to 
walk below the window of the king's daughter. The princess 
asked: “ Who is it?” He replied: ** Bahirám." The king's 
daughter thought: ‘If I raise an alarm, he will run away. 

— ——Pherefore, let me entice him somehow or other." She said: 
“come, I am very much pleased with you. I throw the rope: 
you come up; we shall marry." — Bahirám said. '* Very well” 
and.began to climb up. When he got near the window, tho 
princess wielded her sword in order to wound him.  Bahirüám at 
once threw in the grass-cutter's hand, came down and went to 
his aunt's. There he went to sleep. | 

When the morning came, the princess said to her father : 
* Father, I have caught the thief." The king said: ** Show 
him to me." She said: '' just look here 1 have cut off his 
hand. He is surely Bahirim the thief whose band this is,” 
The king sent his sepoys throughout the city and asked them 
to bring every man whose hand was cut off. The sepoys 
brought the grass-cutter. The poor man began to weep and 


related everything — 
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When Bahirim went away, his father regretted his action 
very much. He said: “ Oh, I have turned out my own son.” 
Searching here and there, he arrived here and said: “ My son 
you are really a noble son. I shall give you my kingdom. 
You spoke the truth when you said that every man lives by 
his own fortune." Having said so he embraced him. May 
evervbody’s good days return as did theirs. 


APPENDIX (b). 
Crann.’ 


l. ** sówau ki jágau mori Adhi Bhawani,’ jagat kéri rant, 
Akabar thairhé duár, bali ján.*"' 

2. “ki tum Akabar parchan * Ayeu arë parchan áveu ki 
tum darsan* &áyeu'' ; bali j40. 

3. **n& ham mata mori parchan Ayen are parchan á ven na 
ham darsan à ven, bali jan.” 

4. “ham tau mata mori larne ko &yen are larne ko Ayen, 
nikari na larau maidàn, bali jáü.' 

5. ‘‘tumhare tau Akabar phaujai bahut hai are phaujai 
bahut hal hamaré tau negulá ^ akēl,” bali jan. 

6. '* tumhare tau Akabar dhàl tarawariya aré tobai bandu- 
khiy& hamaré phülan kéri mál,'' bali jan. 

7. * jai kaheu wui Durga ? bahinin Agé, Angair’ mata age 
wui süátau? babhinin áge tübuan agi uthü wai," bali 
jaü. 

s. jarai lagal tābuā katan lagal dóri, katan lágal-dori 
tab ham Adhi Bhawani,” bali jan. 

9. jarai lag@ tābuā katan lag) dori, katan lági dori, “ab 
ham Adhi Bhawáni," bali jan, “ab ham jagat 
bha wāni,” bali jaa. 

À 10. Akabar bādhi patiyA* larkāwaī patiyá larkaáwal bibi * 
s* dina dará wai, bali jain. 
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11. “ham tau jāni mātā kikar püthar aré kĀkar pāthar, 
nikart hal Adhi Bhawént bali jan, nikari hal jagat 
bakhánt, bali Jaa.’ 

12, “abti bér tum paljhau Bhawáüni aré paljhau Maharént 
* nih parbat fib, bali jaa, ab nihi parbat &ib, bali 
än.” 

“séwan ki jagau mori Adhi Bhawānī, jagat kéri rünf, 
Akabar thārhē duār hō, bali jāū.” 


Translation. 
A song in praise of Bhnwüni. 


Note 1Y.— Bhawàáni is one of the seven powerful goddesses. 
She is sometimes also identified with Bhawiüni. Siva's wife. 
Her abode is on the hills. The story goes that once Akbar 
thought of throwing her image (usuallv of «tone) out and so he . 
went to the temple of the goddess. The present song is the 
dialogue between the two. 

Note 2.—For the sake of rhythm the words in a song under- 
go some changes which are not generally visible in ordinary 
speech. For instance a short a is added to every word which 
ends in a consonant, final vowels are often lengthened and 
the long vowels in the middle of a word are often shortened. 

Note 3.—' The language of songs is often somewhat bor- 
rowed and archaic. For instance in verse 8 above we have the 
Obl. inf. in -on (katan) side by side with -ai form (jarai). 

I. ** Are you sleeping or waking, mv Adhi Bhawáüni, queen 

—of the world, Akbar stands before vour door, I bow to you.'"' 

2. * Akbar, have you come here for the sake of parchan 
or for darsan ?,” I bow to you. , 

3. “ Mv mother, | have come here neither to do par- 
chan, yes to do parchan nor to have your darsan, I bow to 

ou.'" 
A 4 “My mother, | have come here to have a fight with 
vou, ves to have a fight, why not come out and fight, I bow 
to vou." 

5. '* You Akbar, you have many anc: yes many armies, 
while I have the solitary Negula," I bc 





w to vou. 4 
6. " You Akbar, you have shields and swords, yes rifles 
and guns, I have only the d of flowers," I bow to you. 


















7. “ Go! before sister Durga, before Angarmata, ves before 
| all the seven sisters and ask them to set fire to the tents," T 
A tobe burnt, when the strings 
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9. The tents began to be burnt, the strings began to be 
cut, * Now I am Adhi Bhawáüni, now I am Bhawani of the 
worlds,” I bow to you. 

10. They bind Akbar to a beam, yes let him hang there 
and make his wife grind corn, I bow to you. 

11. * Mother, I thought you were only gravel and stone, 
yes only gravel and stone, but you have come out to be 
Adhi Bhawani, yes come out to be the celebrated goddess of 
the world, | bow to vou."’ 

12. '' Be pleased, O Bhawdnt this time, yes pardon, O 
Empress of the world, never shall 1 come again to the hills, 
never shall I come again to the hills, I bow to vou." 

'" Are you sleeping or waking, my Adhi Bhawáüni, queen 
of the world, Akbar stands before your door, 1 bow to you.” 
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PROCEEDINGS OF THE NINTH INDIAN 
SCIENCE CONGRESS. 


The Ninth Annual Meeting of the Indian Science Congress 
was held in Madras from January 30th to February 4th. After 
the Patron, His Excellency Lord Willingdon, G.C S.I., G.C.1.E., 
G.B.E., Governor of Madras, had welcomed the visitors in a 
short speech, the President, C. S. Middlemiss, Esq., C.LE., 
B.A., FP A.S.B., F R.S , delivered his address. 


Presidential Address. 


I am afraid my appearance in the role of President must 
be rather disappointing to many of vou: you would have 
been much more gratified had Sir Thomas Holland been able 
to keep his appointment by presiding over our counsels in this 
Bhac , as was originally arranged. Unfortunately Sir Thomas 

left the country, and India and the Science Congress, I 
need hardly say, are the poorer thereby. I am sure my audi- 
ence will unite with me in deploring the turn of events that 
has robbed us of his guiding presence to-day. 

When in a moment of weakness I accepted the invitation 
of your Committee (only as recently as September last) to act in 
Sir Thomas' place, I was in far-off Ladakh and had to telegraph 
my decision promptly. Since then there have been occasions 
when l repented of my hasty action, not because ] failed to 
appreciate the great honour that has thus unexpectedly 

. fallen to my lot, not because there are no attractive features 

associated with the post of President and with the stimulat- 
ing task of preparing an address, nor yet because I was unwill- 

ing to help in any way I could the cause of science in India—my 

regret has been chiefly on your account, because I realized 

how inadequate my best efforts must be compared with what 

k vou were naturally looking forward to from a man of such 
* great personality and wide experience as Sir Thomas Holland 
However, in spite of misgivings, I find myself here to-day 

and must endeavour to discharge the duties of this office to 
the best of my ability. Coming to the subject matter of this 
»  Aaddress—] have naturally saad e no attempt to condense an 

|  — account of the far-flung line of advance achieved by science 

|J — during the past year: this is a task that everyone now admits 
B= | as being far too formidable, even if the requisite ability to do 
|J so were not wanting. Nor have I attempted any ' potting’ 

=~ proc ess in my own special line of mineral and geological 
. survey work: this is not the time nor the place for such 
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convincing unless accompanied by a full array of practical 
demonstrations. 

Restricted, also, as I have been by the short time and 
shorter leisure at my disposal and by my remote surround- 
ings, mainly in camp, away from reference facilities, I have 
been compelled to limit the scope of this address to quite 
modest dimensions. I propose to record a few musings (l 
cannot call them more) that 1 have indulged in on some 
borderland aspects of science and quasi-science, which are 
prominently in the public eye just now, and to describe one 
or two mineral and survey problems that have come recently 
within my own purview. The former seem to me to claim 
your attention and demand some sort of expression at this 
time, no matter how imperfectly I maw do it—as to which I 
ask your indulgence for reasons already given. 


RELATIVITY. 


My first essay in this line is a few comments on Relati. 
vity. In making these I have been moved by two considera- 
tions—the impossibility of ignoring so momentous a subject 
altogether and the difficulty in handling it suitably. Previous 
references to Relativity, which have been made in the Physics 
and Mathematics Section at earlier sessions of this Congress 
and which have grown in volume each year, show that this 
new concept has already attracted much attention from some 
of those members best qualified to judge and appreciate it— 
such as Drs. Walker, Mallik and Moos— and it has been accept- 
ed tentatively bv them and by other physicists as a means of 
escape from the bewildering difficulties that are nowadays 
presented by the dynamical principles governing physical 
phenomena, though others again are less enthusiastic, or even 
opposed to it. ; 

The name of Einstein is inseparably connected with this 
revolutionary or Bolshevist (as some stigmatise it) view of the 
universe, which has caused a sensation unequalled perhaps 
since the days when evolution and Darwinism (in a different 
region of scientific thought) came to startle and shock the 
world. ~ 
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subject that have flooded the world during the last two years. 
At the present moment it seems as though the curious world 
i^ watching expectantly to see whether this oracular concept 
is destined to mark a crisis in the history of physical science, 
and radically alter and transform knowledge to a higher level, 
or whether it will not itself require transformation first. 

Now I make no claim to any inner knowledge of Relativ- 
ity, which is normally outside my more mundane sphere of 
work, and I regret that I am not familiar with the mathe- 
matical apparatus of theoretical physics, from ont the intrica- 
cies of which the concept emerged. But, in answer to this 
universal appeal for a decision, | am approaching the subject 
from the standpoint of the ordinary scientific worker, or of 
what has become typified in the expression—the ' plain man’ 
who is inclined to view with some alarm the necessity for 
realizing in thought such things as a space-time continum, 
having an extra co-ordinate with a time factor, in addition te 
the usual three. 

The plain man's opinion is thus invited; and my word 
to-day to this Congress is that I am dissatisfied with these 
attempted explanations of Relativity. Not all the prize com- 
petition essays in the Scientific American, nor the didactic 
articles and booklets that have appeared in such profusion, 
seem really to bring the matter down to the terms of common 
understanding—a goal that is eminently desirable if the 
theory is to live and fructify in the general mind of the 
world. 

Among these explanations, Einstein's own book, ‘* Rela- 
tivity: The Special and the General Theory,” ' notwithstand- 
ing the statement in the preface that it is intended as far as 
possible to give an exact insight into the theory to 
general readers, is not the least unsatisfactory as it seems to 
me. This may be accounted for by the author's transcen- 
dent mind, which cannot appreciate the plain man's difficul- 
ties—but I am not sure of this. The explanations and illus- 
trative cases in that work have the effect on the ordinary 
intelligence as of dealing in contradictions and outraging 
common-sense—by which | mean that educated common-sense 
which has grown up with experimental science and become 
a second intuitive instinct. In common with others I have 
heen fascinated and confounded in turn by the theory, 
fascinated by the way Einstein and others parade in full 
daylight and sanction ideas that had previously been regard- 
ed as pseudo-scientific speculation, which men of deep learn- 
ing now and then toyed with in thought perhaps, but never 
seriously entertained; and I have been confounded by what 
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seem to be the inadequate if not exactly inappropriate illus- 
trations of the theory giver by Einstein himself. 

The Principle of Relativitv, and the Special and General 
theories as elaborated by Einstein, must be familiar to most 
of my audience. I do not propose to attempt any further 
explanation of these explanations, nor any criticisms of them 
as wholes. But here and there in those explanations we meet 
with definite concrete statements of supposed facts, which 
if closely examined or followed out seem unacceptable to an 
ordinary intelligence. I feel that these should be stated, as 
[ cannot believe that I alone am unfortunate in having 
encountered these stumbling-blocks in the way of accepting 
the theories as credible, 

I shall proceed at once to focus on one or two points 
only, to exemplify the above. Let me refer first to Einstein's 
illustration of what he speaks of as the ‘relativity of simul- 
taneity ': Lightning has struck the railway line at two distant 
points, and, in answer to Einstein's demand for a method of 
proving or disproving the simultaneity of the two flashes, 
he supposes a reply that involves placing two mirrors at the 
middle point, so arranged that the two flashes could be seen 
together. Then, simultaneity he more or less grudgingly 
agrees would be established if the two flashes were seen at 
one and the same moment in the twin mirrors. But this only 
for a person at rest at the middle point. As regards a 
person moving in a railway carriage and passing the centre 
point at the moment of the flashes, he contends that the 
Hashes as seen in the mirrors would appear consecutive and 
not simultaneous. Hence, he states, simultaneity of two 
events is different for two observers, one stationary and one in 
movement—that in fact simultaneity is a relative matter. 
This fictitious experiment (as little to the point, as it seems 
to me, as if the flash and report of a gun had been taken in 
illustration) colours all the arguments for the Special theory 
of Relativity; and hence we get figuring in the equations the 


ever-appearing ratio Le where vis the velocity of the body 
c 


and c that of light. j AEN 

Now, in spite of my wish not to be dogmatic, I think it 
may well be a question for any person here, or indeed for any 
matriculation student or intelligent schoolboy, to ask whether 
Einstein has not woefully (if not "un confused an event 
with the transmission of the effects of that event to a distant 
point by the medium of light. The lack of simultaneity of the 
two flashes perceived in the two mirrors by the - in the 
moving train seems to have nothing to do with the two evente 
themselves, which were either simultaneous or they were not 
so. I think that without further words one may decide that 
.to get or prove simultaneity in any such ! 
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explosive flashes is simply a matter of observation. By suit- 
able apparatus one might go on refining the limits of possible 
error, reducing them we will say to from 1/10 second to 1/100 
or even ] 1000 of a second, and so we could say the simul- 
tancity was precise to within that limit of error. But this is a 
very different concept to what one must understand by the ex- 
pression relativity of simultaneity. It would seem as though 
Einstein, in despair of attaining mathematically exact simul 
taneity, had cut the knot of the trouble by framing an artifi- 
cial simultaneity, making it dependent on the speed of light. 
The next point I will refer to is a statement repeatedly 
met with in Einstein's exposition of his theories, to the effect 
that, in any system in movement with regard to another, a 
clock will lose time or go permanently slower from the point 


of view of the observer outside that moving system. The 
: i 


* v ^ * 
ratio = still comes into the argument, for the unit second has 


to be represented by the expression 


a somewhat longer period. The difference is no doubt a very 
small fraction indeed to consider; but the peculiarity in such 
an equation is that the speed of light should have anything 
to say in the matter at all, since moving objects and ticking 
clocks mav operate for ever in darkness just as well as in the 
glare of daylight. Furthermore, it seems to me that a car at 
rooklands carrying a good chronometer, or the rim of a 
fivwheel with a watch packed away inside it, ought in that 
case to record any such cumulative difference, if the experi- 
ment be continued long enough with resting intervals. In 
fact, on any set of continuously observed journeys, our clocks 
and watches in the same way would necessarily appear to lose 
time and require resetting to accord with stationary time, and 
time-pieces in equatorial regions of the earth, as compared 
with polar clocks, must lose frightfully—all of which seems 
to be nonsense, since as we know, or can easily know, this 
" does not happen in fnct. 
T. But it is what Einstein nevertheless says does happen, as 
i the following references will show. At page 37 he writes :— 
CI “as n consequence of its motion the clock goes mote slowly 
than whon at rast,” 
(not, b« 
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quence of the rotation. According to a result obtained in 
Section XII, it follows that the latter clock goos at a rate per- 
manently slower than that of the clock at the centre of the 

circular disc, that is aa observed from K. It ia obvious that 
the same effect would be noted by an observer whom we will 
imagine sitting alongside his clock at the centre of the circular 
? oF 


dize. 

But it is not at all obligatory to descend to actual base 
experimentin order to show a very extraordinary and contra- 
dictory result in the above proposition regarding clocks. 1 
must remind you that Einstein postulates that not only will 
the clock in movement lose time continuously from the point 
of view of the stationary observer, but also his clock will lose 
time continuosly as viewed from the moving car (to revert to 
the Brookland’s experiment). That is the most amazing part 
of the business— each observer sees the other's clock slow (for 
it is a matter of course to Einstein that this must happen by 
the simple Principle of Relativity). Now, let us assume some 
unheard of speed for the car and some sufficien tly long conti- 
nued period (which we are entitled to do since the experiment 
is purely imaginary), then a moment will surely come when 
the observer in the rushing car and the observer on the ground 
each sees the other's clock registering, let ns say, five minutes 
slow compared to his own. This seems all logical and correct 
according to the premises, for it is hardly necessary to remark 
that a clock that appears to lose a definite amount each 
second with regard to another is constantlv getting more 
and more ‘behind time’ with regard to that other. At this 
juncture, when the five minutes difference manifests itself, 
let the car stop. The two observers, keeping their eyes fixed 
on their respective clocks all the time, meet on terra firma 
and compare their clocks together. These, then, accord- 
ing to Einstein's contention, mnst present the egregious spec- 
tacle of being five minutes behind each other (a contradiction 
in terms, you will notice), and we have arrived as I anticipated 
at the quaintest possible reductio ad absurdum / 

Those of vou who do not know your Einstein may think 
that I am romancing. but nothing is further from my thought 
or intention. It is an entirely true picture of what follows 
from the case as presented by Einstein, unless, indeed, we 
make the grotesque assumption that at the moment of the 
stoppage of the car each clock leaps forward five minutes to 
satisfy the point of view of the other observer (a _ 






















that no we clock could be suspected of except in 
regulated 1 am not alone in iy. 
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'* It is not easy to explain without symbols why earth-bound 
clocks should appear to go slow to an avistor and an aviator's 
clock appear to go slow to the man on the ground. The plain 
man would think that they would both appear to go fast during 
approach and slow during recession: but the meaning is not so 
simple as that. Nor is it becanse a pendulum has lengthened or 
anything physical or real of that sort The argument appears 
to bo that the other man's clock must be estimated as relatively 
slow by each of the two observers moving relatively to each 
other, because otherwise they could measure different velocities 
of light; which though not repugnant to common-sense is con- 
trary to the basic Principle of Rolativity.'" 


You will notice in this quotation that Oliver Lodge is 
compelled to conclude that Einstein does not mean what he 
says about clocks under these conditions of relative move- 
ment, but intends it as an inference, a conclusion or result of 
the mysterv of the supposed uniform velocitv of light when 
measured under any conditions. But it seems equally clear 
that, even as an inference, the statement as made, or the 
premises on which it is based, must be defective, else the 
statement could not be reduced to an absurditv as shown in 
my illustration of the car at Brooklands. 

Certain critics or apologists have ventured to say that no 
physical difference between the clocks is contemplated bv 
Einstein in his statement. Thus “ Aurelius” (Dr. Francis 1). 
Murnaghan of Baltimore) in the Scientific American of Feb. 
1921, writes, page 198, footnote :— 

" Thus when it is said that a body contracts or that a clock 
runs slow when it is put in motion, no actual physical change is 


implied, The judgment of difforent observers—ono at rest with 
respoct to the body and one not—are different '" 


_ This I cannot grant. Einstein at the beginning of Section 
XLIII, page 35, of his book expressly remarks as follows :— 

'" Now in practice we can move clocks and measuring rods 
only with velocities that are small compared with the velocity 
of light ; hence we shall hardly be able to compare the results 
of the previous section with the reality.'' 

A statement that clearly contemplates that experiment would 

show a physical difference if we were able to move thesc 

objects sufficiently rapidly. If he does not mean this the 
sentence has no object. | | | 

Oliver Lodge, further on in the Relativity number of 

| Nature, near the end of what one cannot but regard as a 
Pli brilliant piece of satire on the whole Kelativity question, re- 

a lieves himself as follows — 

"ul * a . . too much attention may be paid to the mere re- 
n coption of information; and what is spoken of asa ** warpiag '' 
bain’ is not limited to space alone. For some philosophers speak as 
—& the duration of an event could be oxtended by merely delay- 

WF ing the reception of the news of ita end as if one Sankt prolone 
a man's life by ovading the tidings of his death, : zoigh 

be entitled to say without absurdity, that a man who died at 













qo L] 


< 














I.S.C. 8 l'rocs. of the Asiatic Soc. of Bengal. [N.S,, XVIII, 


eventy had lived seventy one years and a lot of miles, if we 
had travelled so far that the mossengor took a year to reach us. 
That such things can be gravely uttered is surely a tribute to 
the beauty and complexity of the mathematical schemo which 
can temporarily warp the judgment oven of the most competent.” 


I have confined my remarks to the above instances be- 
cause they constantly enter into the illustrations given in ex- 
planation of the Theory of Relativity. Clocks whether on 
rushing trains or whirling discs are always assumed as losing 
—— hypothetical experiments by Einstein and those follow- 
ing him. 

Now I must not be understood for a moment as presuming 
to condemn Einstein's theory or theories in their original 
mathematical form as attempts to geometrise physics. I must 
leave that to others. I simply echo the protest against his 
endeavour to give quasi physical interpretation to the formal 
equations in terms which involve time as a variable. It 
leads to imaginary experiments that are practically impossible 
or very difficult of realization or can be shown to be self-con- 
tradictory, and it violates our fundamental concepts of time 
and space These latter, I venture to contend, are not the 
conceptions of theory as claimed by Dr. Norman Campbell,' 
but scientific instincts which have developed along with our 
TARA faculties, as trained by and in the pursuit of scientific 
truth. 

To go beyond this in criticism would be distasteful and 
dangerous, the more so if one bears in mind the excellent 
advice of Dr. Whitehead, made à propos of the Differential 
Caleulus and the way it was launched to the accompaniment 
of much ingenious but imperfect explanations. He has 
written*:— 

“It is this possibility of being right, albeit with entirely 
wrong explanations as to what is beiog done that so often makes 
external eriticism——thnat is so far ns it is meant to stop the pur- 


suit of the method—singularly barren and futile in the progress 
of science. The instinct of trained observers and their sen*e of 


curiosity due to the fact that they are obviously getting at 


something are far safer guides, The general effect of the success 
of the Differential Galcilun was to generate n largo amount of 


bad philosophy centring round the infinitely sm 
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explanation as I have so far seen. Ordinary scientists, the 
unfortunate plain man and the practical person have no chance 
here I am afraid. It would seem that there is no royal road 
to understand Kelativity. It must be approached by the 
same laborious track that has been responsible for its incep- 
tion and development, namely, by the way of the higher 
mathematics. 

The problem of the state of mind of those including the 
main author of Relativity, who have indulged in these popular 
explanations, and by means of verbal catachreses have pre- 
tended to give (in the words of Einstein) “an exact insight into 
the theory " isa prob!em of which I see no possible explana- 
tion whatever. 


1 PsyCHICAL RESEARCH. 


It is not a little curious that Sir Oliver Lodge. one of the 
physicists who has severely criticised the Einstein theories, is 
nevertheless a staunch believer in psychic phenomena and his 
recent book *‘ Raymond ” must be familiar to many. The war 
and its tragic results have been partly responsible for a great 
boom in psychic matters, and the ordinary enquirer has more 
demands than ever made on his time and credulity. Inas- 
much also as the subject has occupied a committee of bishops 
at the Lambeth Conference in 1920, and was also in evidence 
at the British Association meeting at Cardiff in the same year, 
it is clear that this much abused and dubious line of investiga- 
tion, Psychical Kesearch, at the present moment, is claiming 
more and more attention. It is not a subject included within 
the Sectional work of this Congress, but, following our model 
the British Association, there is perhaps no great harm in 
widening our outlook occasionally. I do not proprose to do 
more than allude to it here. Its votaries, like the Kelativists, 
are very much in earnest nowadays and are making a wider 

| appeal to thoughtful people, not only by newspaper and maga- 

| zine articles, but also by means of a new organ, the Psychic 
iX Research Quarterly (Kegan, Paul, Trench and Co.). 1 have had 
. — — secess to the first few numbers of this beautifully presented 
$t T2 ponens which equals that of any other serious quarterly. 
| — Its special appeal to us is that it lays claim to a scientific treat- 
— ament of psychic phenomena. Some of the phases of the subject 
| therein treated of are as fascinating as Relativity, though in an 
— — entirely different way. I shall not refer here to the late Dr. 
E. _ Crawford and the Goligher circle, the Dowsing or Divining Rod, 

or any specific thing of this sort, but one cannot quarrel with 

the followin Loan b Dr. F. C. S. Schiller in Vol. I, No. 1, 

. of July 1920, which ondlüda bx plea for a fair examination of 
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been polarised by prejudice until the contrary has been. shown. 
It follows that under such conditions no test can be made really 
convincing except the most oxacting of all, the pragmatic test : 
the world at large will not realiy and truly believe that mind 
can communicate with mind directly, or that the departed are 
not really dead, until the routine of ordinary life includes tho 
sending and receiving of tolepathic messages, and of communica- 
tions from (and to) the ** dead,” which shall be so common and 
so well authenticated by their consonance with their earthly par- 
sonnlity as to leave no practical doubt that they ore what they 
claim to be, and not tho work of self-deception, subliminal 
memories, devils or cosmic Absolutes. Or, in other words, until 
the ultra-physical world has been rendered continuous with the 
world we live in, and thie world and the *'*next'' practically 
intorpenetrate.'" 

Inasmuch then as this strangely acquired knowledge claims 
the right to be tested by the touchstone of scientific investiga- 
tion, it must take a part in our fuller professional life whether 
we willor not. From the point of view of a rather sceptical 
looker-on, ! freely admit the claim aud the possibly supreme 
interest of the matter; but I foresee an endless and bitter 
struggle in the elimination of fraud in any such investigations. 
Frail homanity is always to be suspected in any dealings with 
the marvellous, and the skill of those who apply themselves 
professionally to deceive is greater than most people think who 
have not studied the resources available to the twentieth cen- 
tury magician or conjurer. 

1 would also refer just for a monient to an article by H. 
Stanley Redgrove on *' Mathematics and Psychical Research ' 
where he proposes to introduce the reader to the mathematical 
svmbolisation of spirit, or the relation between matter and 
spirit. He does not here discuss the theory that spirit trans- 
cends the limitations of matter by a fourth dimension (an old 
idea), nor does he hark back to the idea of the Kabalists and 
Chinese philosophy that numbers are essentially symbols ` en- 
shrining a hidden meaning and significance," but he suggests 
that, just as physical existence may be symbolised by real num- 
bers, so may corresponding spiritual existences be symbolised 
by corresponding “imaginary ’’ numbers. And he does this 
fully recognising the other uses to which imaginary numbers 
have been put. It is not quite clear exactly what is gained by 
this symbolism, but it appears that Einstein's example of 
«/ —las a factor of the 
g it into a sort of spacial 












T - q a - = L. = p : 
b i x " lh. — = — - ^A = 
— — — Pda ee 2s a qt , RT " 1 E 
4 ^ f - ma, * 4 á TET ld n a j 4 a A 
= I b t hors "e^ T »- af) o M: li : m P - A! — * 
i — — = bs BEC - ». uy t á > 4 ~ å ô 


? | a —— —— ex LAC UE * 
i d a 4 i a 


4 
Py 





S 


" M 





1922.] The Ninth [Indian Science Congress. I.5.C. it 


This is all I can find time to say here about Psychic 
Research, except that, in widening our outlook in regard to 
this borderland aspect of science, we may well be stimulated 
by the following taunt by J. Paterson-Smyth ' in his reference 
to spiritism and spiritualism :— 

'* We nre a strange, dull people, we bumans. An unthinking 
crowd at the gate of unutterablo mysteries. There are wondrous 
things ahead, but the people do not know it. There is no death, 
but the people do not believe it, Human life is the most excit- 
A romantie ndventure in tho Universe, going on stage after stage 
Ul we nre older than Methuselah, and then on again through the 
infinite eternities—and yet men pass into the Unseen as stupidly 
as the caterpillar on the cabbage-leaf, without curiosity or joy or 
wonder or excitement at the boundless careor ahead.” 


PSYCHOTHERAPY 


Another aspect of psychical science, and one that has a 

more directly practical aim, is the use that the new psychology 

(as it is called) has been put to in medicine under the name of 

Psychotherapeutics, Psychotherapy or Psycho-analysis. Here 

we come in touch with a novel method of treatment for the 

mentally deranged; a method that seems likely to open up an 

extensive field to experimental research. As we have a Medical 

Research Section in this Congress, I have less scruple in draw- 

ing attention to it in this ME. peer as being another borderland 

aspeet of science now prominently in the public eye, since the 

war has left us with so many neuroses and psychoses as a sad 

legacy. Also it appears to be a fact (which I have on good 

authority) that many of the everyday disorders, which were 

formerly regarded as originating on the physical side. are now 

known to be principally of psychogenetic origin—as is proved 

by their yielding to psychotherapeutic treatment, ‘The prin- 

ciple of the treatment 1s based on the theory of the New Psycho- 

logy: that there is a constant war going on in the mind be- 

tween the primitive instincts (self-preservation and self-perpe- 

tuation) and what is known as our Herd instincts, derived from 

our ideas and views founded on education, religion, social 

| environment, ete, which control, regulate and direct our con- 

ul duct in everyday life and render us civilised beings. The 

Pees instincts are ever pressing for recognition and the 

Herd instincts on the other hand are endeavouring to keep 

LEE them in subjection and repress them. Should the primitive 

tend to gain the upper hand, conflict is apt to occur and 

mental anguish and unrest result; and in order to regain mental 

repose the complex created is treated as a foreign y in the 

mind and is expelled from consciousness. This repressed- 

J. complex has usually considerable emotional force attached to it, 

7 ‘which is constantly trying to discharge itself, and such dis- 
E IL teu VE 1 — "eii. 


v * P 
D 
^A 0 » we 

















FI | wi 

7 5. m pa^ 

P —á ——Á — — — 
t -g Ea 
i nz. 











ad 





^" doo, eít., Vol, T, No. 3, p. 250. 
(8 x^ p i | 


6 
= - 
vé t = D a eA 2 


^h E E" ad d 
s LI i " L À Lm 7 À b 
s on bd a " 4 T ba . 
D "a e. kK — 


T Ho divus E 
ESETA | 




















E. 





I.S.C. 12 Proes. af the Asiatic Soc. of Bengal. [N.S., XVIII, 


charge is often effected in the production of some functional 
disorder (hysterical or neurasthenie manifestations) or the 
development of a psychotic state with delusions, hallucinations, 
ete. Here, then, is where the psychotherapeutist or psycho- 
analyst steps in. lt is by digging into the mind, discovering 
these foreign bodies, releasing them from their prison-house and 
abstracting their emotional attachment. that the cure of the 
manifestations produced by them is effected and mental tran- 
quility restored. 

A new mental synthesis is at the same time effected, in 
which are included all those portions of the mind which have 
been split off and kept ont of consciousness by repression. 
Incidentally I may mention that it is supposed by some that, 
if mediumistic trance may be regarded as a neurosis, psycho- 
analytical methods of research into the mind of a medium would 
tend to ‘cure’ the medium of his gift for trance manifestations, 
if it were not for unconscious resistances set up, which may be 
so great as to be insuperable. 

l cannot pursue this further here, nor say much about how 
the digging out of the foreign body, the repressed complex, is 
effected : but dreams and their interpretations and word associa- 
tions and their time reactions are prominent features. In the 
latter method the words called out sometimes vield such long 
intervals before the answering word is given that they con- 
stitute what are known as ‘complex indicators.” These again 
are of special interest in connection with psychic research; for 
in the case of those who believe in super-normal acquisition of 
knowledge by mediums by means of telepathy with the living 
or the dead, it is contended that the complex indicators may be 
used to define particular personalities so distinctly that they 
might be recorded and classified like finger prints for identifica- 
tion purposes. 

Returning to psychotherapy, 1 understand that ia the 
near future it is hoped to establish in England clinics and 
give facilities for patients to be treated in the earlier stages of 
n.ental disorders, so that the development of an acute attack 
may be avoided. 'The Ministrv of Pensions, Medical Service 
Division has now several institutions under their control where 
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Psychology on the ‘Himalayan’ errors into which they have 
already been led. Organised stimulation and encouragement 
of the primitive instincts of the masses of the people towards 
opposing civil authority and towards racial animosity, until 
the tide of psychic force has acquired a full head, and then the 
application of stringent repressions in the form of shibboleths 
of non-violence, are the one sure wav to create those emotion- 
al complexes among the people, which, the longer they are 
repressed the more surely will they in the long run result in 
mental conflict with outbursts of hysterical mania. And if 
non-co-operation does not go as far as this, but merely produces 
a sulky, morose attitude of the masses towards the administra- 
tion of law and order, it cannot be said to contribute to the 
sum of human happiness, 

An example of a probably not unrelated psychological 
problem may be found in present-day peace conferences. It 
seems by no means certain that they are not in error as being 
too artificially repressive. It were better in my humble opin- 
ion to call a conference of the Powers to consider an Inter- 
national Currency, an International System of Weights and 
Measures and an International Second Language for all, in ad- 
dition to the private international conferences that have al- 
ready done much good; by which means the primitive instincts 
of the nations to quarrel with each other might be gradually 
sublimated and extroverted into other channels—than to call 
a Universal Peace Conference and attempt to cover up and 
damp down these fierce emotions by artificial repressions which 
can only result in psychic world anguish and this in turn to sa 
world gone mad. Universal peace must be founded on univer- 
sal good-will and understanding. These are the obvious first 
steps to be taken. 

The above briefly referred to Trinity of new conceptions 
— Relativity, Psychical Research and Psychotherapy —have 

— some features in common ; they are concerned with borderland 
regions extending out beyond those ordinarily embraced in 
established science, and they constitute efforts to wrest a little 

jam more country from the great unknown and add it to the al- 
NEL ready conquered kingdom of knowledge. As such they require 
to be considered in any estimate of contemporary science. 1 
have been attracted to them because of these pioneer qualities, 
^ and I hope that in venturing to bring them up in your con- 


— sciousness I have not wearied you. 









O MINERAL AND GkOLOGICAL PROBLEMS IN THE HIMALAYA. 
I must now leave the region of theory and speculation and 


= get more into my own groove—the beaten track of g log v 
and mineralogy. More than twenty years ago Sir Thomas 
. Holland (who should have been standing here addressing you 





“ Atoll 


b-day) was at work along with me at the geology of this Prov- 
eM 





1 MEM 
OEC — P E 1 
Á 
- c - * ai ond 
CON 
- = 


, LY p 





F.S.C. 14  Procs. of the Asiatic Soc. of Bengal. [N.S., XVIII, 


ince, and especially in the Salem and Coimbatore Districts. 
Although there are many attractive geological and mineralogi- 

cal problems connected with Southern India. I must regret- 
fully forego all further reference to this part of the country in 
favour of the Himalayan area, particularly that part of it em- - 
braced in the Jammu and Kashmir State, where the last five 
vears of my energies have been absorbed, and where therefore 

my freshest memories and experiences lic. 

One of the first impressions many people receive on view- 
ing the mass of rhis mountain range, is, that such a mighty 
rock excrescence must needs be particularly rich in mineral 
wealth. This unreasoned impression may generally be taken 
to amount to the more precisely stated fact that more rock 
—more of the anatomv of the geological formations— is ex- 
posed to view in such a mountainous area than in the plains 
and plateaux of Peninsular India; and with that of course its 
contained minerals. But, though not exposed, there is plenty 
of rock to be found underground anywhere: the Himalayas 
have more of their goods in the shop window, that is all. 

As a consequence of the surface relief of these mountains, 
exceeding that of any other range, there is one mineral (the 
source of enormous potential energy) ever present in the Hima- 
jaya, and one which has hitherto been almost neglected and 
strangely so in these modern days, and that is the very com- 
mon mineral, water. Most of the big rivers and many of the 
larger streams of this elevated tract are snow-fed and peren- 
nial, and their steep gradients lend themselves very generally 
to the utilization of the fall as a source of power. This is 
every moment slipping away through our hands unregarded, 
except in a few places such as at Mohura, on the Jhelum, in 
Kashmir, and at Simla, Mussoorie and Darjeeling. Even then 
(at the first of these places at least, where only one quarter 
of the available power is utilized) this power is turned to 
such relatively trivial purposes as electric lighting, or the 
uneconomical one of electric heating. One of the great ad- 
vantages of a mineral of this kind is that its fall only is 
consumed in generati power, leaving the material itself 
as valuable as ever for its primary duty of irrigation. Fur- 
thermore, the crop of this mineral is renewed every year, so 
that, so long as the sun, and its consequence, the monsoon, 
function regularly, we can never exhaust this vein of mineral 
We have reason to hope that neglect of the exploitation. 
of water power has been temporary only. The Hydro-electric — 
Survey of India, instituted in 1918, has already done much. 
pioneer work in the survey of and reporting on sui sites 
all over the country, and in ascertaining much 
along wbat lines it can best be developed. 
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in Southern Indin, as represented by the Cauvery falle, the 

Hogenkal falls (also on the Cauvery river) and the Gersoppa 

falls, of which, part of the first mentioned alone hos been 

utilized up to the present. "The consequence of the work of 
the Hydro-electric Survey has been that much more interest 
has been evinced by expert representatives of leading firms of 

British manufactures of the class of plant required, and they 

have been touring the country in order to see for themselves 

what the prospects are. Applications. also, have been made 
forthe right to develop several particular sites. 

* Mr. J. W. Meares, Electrical Adviser to the Government 
of India, in an article contributed to the Journal of Industries 
and Labour,’ has pointed out that hydro-electric schemes, be- 
sides being concerned with clectric lighting and electric fans, 
have a far greater future in the driving of mills and factories, 
in the electric furnace, the arc and the electrolytic cell; the 
most important processes being the fixation of atmospheric 
nitrogen into the nitrates of commerce, the production of 
aluminium from bauxite, use in the steel industry, and in the 
manufacture of carbide of calcium and several other substan- 
ces that can profitably be produced electrolytically. 

If adequate advantage is not taken of our Himalayan 
abundance of this ‘ white coal,’ future generations may well 
look back to the present period with wonderment that we 
should have allowed all this energy to be wasted, or worse 
than wasted, in carving and cutting away the foundations of 
its own potentiality (£ e. wearing down its own river-bed), in- 
stead of setting dvnamos in motion for a hundred useful 
purposes. 

Coming to a consideration of minerals, as commonly 
understood, and, for the present, of those of fundamental 
value, namely, coal and iron—all Himalayan areas are handi- 
capped by their poverty in the former commodity, which is 
represented over a portion of that area by one, and only one, 

thin bed of a few feet thickness. This belongs to the youngest 
era of geological chronology and is the equivalent of the coal 
of Dandot and other Salt Range fields. Nearly everywhere else 
the older geological series, corresponding to those of the well- 
known coal-fields of the Peninsula, yield no coal, with one ex- 
veeption near Darjeeling, in Bhutan and Northern Assam. If 









E carbonaceous r "ntatives occur, they are apt to take the 
—— form of graphite. It seems that the pressure and crumpling, to 
ss which the older rock series of the Himalaya have n 
T Bir subjected, during and since the periods of upheaval of the 


* have driven off the volatile constituents of tbose once 
potential fuels, leaving little but pure carbon as graphite; a 
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mineral that has its own specific uses, but fuel is not one of 
these. Without abundant coal of a particular quality iron is of 
little use at present, and its value may be considered as 
negligible, except for purely local needs, In regard to all such 
heavy and not intrinsically valuable metals, mountainous 
regions are always at a disadvantage as compared with regions 
more accessible to rail and road facilities. 

The Himalaya as a whole, likewise, are podr in mineral 
veins, using the term in the strict sense of infillings of ore in 
what were once cracks and fissures in the rocks. This poverty, 
like the poverty in coal, may also very probably be ascribed 
to the compression and folding of the rock mass of the moun- 
tains, Which has gone on fairly uninterruptedly for geological 
seges and left no fissures or gapes in an open condition and 
ready for the reception of the class of ores usually found in 
mineral veins 

In all other kinds of mineral occurrences, such as those 
generated by deposition, concentration and segregation, and 
which take on the aspect of bedded and banded rock strata 
and masses, as well as those due to pneumatolytic action and 
possibly to metasomatic replacements, certain parts of the 
Himalaya can be shown to be reasonably favoured. 

The north-western pacts of this range, and notably the 
area composing the territories of H.H. the Maharaja of Jam- 
mu and Kashmir State, have, during the last few years, been 
under special examination by the Mineral Survey, with fairly 
satisfactory results. Apart from the precious and semi-pre- 
cious minerals, such as alluvial gold and the gem stones, sap- 
phire, aquamarine, rubellite, tourmaline, and so on, about which 

z all that has so far been accurately surveyed has been published 
at least in a cert^in amount of detail, there remain several 
other noticeable mineral deposits, which have so far not 
emerged into publicity, though accounts for the use of the 
public, printed by the State Press, are in course of preparation. 
It may interest you to touch briefly on some of these. 


Petroleum Oil Belt. 
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general grounds one would hardly expect the answer to this 
to be in the affirmative. 

A possible extension of the belt into Jammu Province 
has already been discussed by me in a paper in the Hecords 
of the Geological Survey of India! describing the Nar-Budhan 
dome; but since that time other as yet unpublished evidence 
has come to light. It is no part of my idea in this address 
to describe technical details that more fittingly would find 
a place in the Section devoted to Geology, but I may say 
here that another semi-dome, or ‘terrace,’ of very large size, 
occurring in formations of the same geological age, has been 
identifi by the Mineral Survey at Ramnagar.in Jammu 
Province, and that, besides the discovery of two gas seepages 
in the neighbourhood, the rocks at the actual semi-dome 
have yielded a considerable fauna of vertebrate remains which 
correlate them exactly as regards their geological age with 
the Chinji stage as developed at the Khaur oil-field. The 
work of identification and description of these fossil remains 
is now in the hands of Dr. G. E. Pilgrim, of the Geological 
Survey of India, and it is hoped that, apart from yielding 
evidence as to the age of the beds, the teeth and bones them - 
selves will have an interest to palaeontologists on account 
of their containing specimens of anthropoid apes similar to 
those already described from other localities by Dr. Pilgrim. 
Other evidence, making the possible extension of the oil belt 
in this direction even more plausible, is the discovery in 
Poonch State by Mr. Wadia, of the Geological Survey of 
India, of an extensive outcrop of bituminous limestone in 
the underlying Murree Series, 

Further explorations of the Jammu areas and also of the 
long known area of seepages near Golra, nortb of Rawalpindi, 
are in progress at this moment It is fervently hoped that the 
arrival of the Khaur field at the producing stage will be the 
signal for a renewed interest in all the surrounding areas; for 
it is very unlikely that a single group of wells at that one place 
will be allowed to stand as the sole representative of the effort 
of industry to tap the underground resources of this north- 

west. oil belt. 
| Bauxite. 

' My next reference is to the bauxite deposits of Jammu 
Province. These were discovered and have been under investi- 
gation during the last few cold-weather field seasons. The 
eposite taken as a whole constitute a large and -— in- 
teresting occurrence because the composition of the ore differs 
|. in some remarkable ways from that of any other bausites 
















* Lin md 





S.C. 18 Procs. of the Asiatic Soc. of Bengal. [N.S, XVIII. 


is equally peculiar and interesting. In the area in which the 
deposits are found, the infranummulitic rocks include, at a 
depth of about 60 ft. below the coal of these parts, a pisolitic 
and sometimes ferruginous clay, which in turn lies super- 
positionally on a ferruginous breccia or brecciated quartzitic 
grit, and this again covers unconformably the * great lime- 
stone’ of unknown age. Besides lying below the coal, it is 
very probable that the pisolite is contemporaneous with it, 
inasmuch as at one place it passes laterally into coal for a 
short distance. 

The folding of the rocks in conjunction with the hill 
contours, in certain places such as Chakar, Sangar Marg and 
Salal Fort hill, has resulted in large spreads of this pisolitic and 
clayey rock being left as a skin lying on dip slopes of varying 
steepness and uncovered by any of the overlying formations. 
This is of course a mere physiographic coincidence, but one 
cannot help seeing a certain superficial] resemblance between 
these spreads and the lateritic bauxite plateaux of other parta of 
India, a resemblance that is carried out as well in the average 
thickness (about ten or twelve feet) and in the cliff-like wav in 
which the onterops end. The particular feature that gives 
them value as a source of alumina is that, wherever this skin 
or spread of clayey rock is sufficiently isolated from its 
overburden, and left clinging to rather steep slopes, its upper 
layers have been converted into a residual white pisolitic or 
compact bauxite, having a composition akin to that of 
diaspore (Al,O, . H,O). Its lower layers, by gradual increase 
of silica pass into white or creamy white kaolin as also do 
the layers that are not isolated on dip slopes but pass under- 
ground beneath the overlying strata. 

Detailed surveys and a large number of chemical analyses 
of systematically collected samples have been made of the 
bauxite layers, which show that considerable amounts have 
a composition as follows :— 


Alumina 70 to 80 per cent. 

Silica 1 to 10 x 

Titanic acid 2 to 4 » Tw 
Ferric oxide 2 to 4 a = 
Water 13 to 15 * 





From this it will be seen that in its richest form, save for 
the 2 or X per cent each of titanic acid and ferric oxide, this 
bauxite corresponds with the mineral diasporo, which has 85 
per cent alumina and 15 per cent water; whilst the less rich - 
varieties may be regardéd as diaspore mixed with VaR Ing Beo cT 

portions of silica combined with alumina as clay. Ordinary | 
i ‘bauxite, which usually has considerably more iron 
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is generally looked upon as an impure mixture of diaspore 
(Al_O, . H. O) and gibbsite (Al,O, . 3H,O) ; and it is less hard and 
less dense and more soluble than the Jammu material. It 
seems probable that. in the ordinary processes in use for the 
manufacture of aluminium, ordinary bauxite is more adaptable 
than the Jammu bauxite, but regarding this matter enquiry is 
still being continned ; for it seems a pity that such a rich ore 
should lie idle for want of a suitable process being available 
for converting it into the metal.  Failing this, however, there 
are many uses to which it can be put that I need not trouble 
you with here. For some of these processes a hydro-electric 
installation close by in the gorge of the Chenab River, where ex- 
cellent facilities exist, would be desirable. The locality has al- 
ready been under examination from this point of view. 

From a number of analyses of foreign bauxites collected 
together by Mr. C. S. Fox, of the Geological Survey of India, 
for his Memoir on bauxite now in preparation, and kindly 
furnished me by the Director, it is of great interest to note 
that, of all the bauxites of the world, those from many parts 
of Southern France, especially from Villeveyrac, Les Baux, 
Herault, Thoronet, Gardanne (Bouches-du-Rhone), La Brasque, 
as well as some from Dublin, Ireland, and perhaps from 
Wochein (now apparently) in the corridor between Italy and 
Jugo Slavia) alone have a chemical composition similar to that 
of my Jammu bauxities, that is to sa v, baving an alumina per- 
centage as high as 70 to 80 and a water percentage in the 
neighbourhood of 14 or 15. 

It is nlso a striking fact that, as regards geological age, 
those of Southern France agree (within certain limits) with 
the Jammu instances, For, as regards the former, it seems, 
from the researches of L. Collot,’ that although there is a 
great deal of apparent irregularity in their horizon as be- 
tween Ureonian and Nummwulitie, the actual horizon must be 
definitely placed between Urgonian and Cenomanian. Whilst, 
as regards my Jammu bauxites, it is clear from their associa- 
tion with the coal that they must be equivalent in age to the 
pisolite and coal of the neighbouring area of Hazara,’ which 
definitely comes above the Cenomanian as determined by a 
clear suite of cephalopod fossils there found. 

Into the further question as to whether there is or is not 
any relation between the Jammu bauxites and those of late- 
ritic origin in Peninsular India, I ean hardly venture in this 
address. I have not seen Mr. Fox's conclusions: so I must 


confine myself to suggesting that the very late age generally 
ascribed to the high-level laterites of India (because they are 
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now the uppermost visible formation below the alluvium) 
namelv, Sub-recent, Pleistocene or perhaps Pliocene, may 
after all be an error. For, since the whole of the Tertiary 
system apparently was never deposited over Peninsular India, 
that series might equally well be ascribed a position above the 
laterite as below it. The question is a big one and might well 
occupy an address in itself, so I must be excused from saying 
anything more about it now. 

There is just one more matter of theoretical interest con- 
nected with these recently discovered Jammu bauxites, in 
virtue of the composition of the latter being nearly pure dias- 
pore or mono-hydrate of alumina: this is, the question 
whether the sapphires of Padar in Zanskar, which are known 
to occur ina granite matrix with Nummulitie limestone form- 
ing the craggy heights above, may not owe their origin to 
contamination of the granitic magma with included masses of 
diaspore rock picked up from the infra-nummulitie rocks in 
that region. The idea seems a good working hvpothesis, but 
I have had no opportunity as yet of testing it on the ground. 


Gypsum. 

The last mineral I have selected to say a few words about 
is the gypsum of the Jhelum Valley in the tehsil of Uri. One 
reason why I have chosen this mineral out of several others that 
have an equal or better claim to your attention, is that it 
exists in such enormous—almost fabulous—qvuantities. It is 
no exaggeration to say that in the hills and valleys just north 
of Mohura Power Station there lie hundreds of millions of tons 
of this beautiful snow-white or wax-white mineral, which fre- 
quently has the additional qualities of alabaster, and can be 
turned on the lathe or carved into all sorts of exquisite objects. 
Another reason is that some of the modern uses to which it is 
put in various industrial directions seem to promise a future 
for it of as vet unknown importance. i 

The gypsum occurs in two well-defined bands rupsinE 
E. and W. across a number of steep secondary ridges an 
spurs descending from the Kaz-i-Nag range down to the 
valley of the Jhelum between Uri and Rampur. It is asso- 
ciated with a set of graphitic schists, which are nearly as 
remarkable as the gypsum, mn they, over » daten E 

iles. vield about four million tons of amorphous grap | 
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colitis and scarps of 60 to 100 feet in height to simple quarry- 
ing operations 

In considering this mineral from an economie point of 
view, I do not want to describe the ordinary uses to which it 
can be put, such as alabaster, plaster-of-Paris, wall and ceiling 
plaster, whitewashing, plaster board and gypsum wall board, 
gvpsum blocks (which owing to the greatly increased cost of 
fuel evervwhere compete favourably with terra cotta, since the 
fuel required to manufacture a ton of calcined gypsum is small 
compared with that required to burn an equal amount of terra 
cotta), nor do I want to speculate on the making of sulphuric 
acid from it (because during the stress of the great war the Ger- 
mans actually did manufacture many thousands of tons of 
acid from gvpsum or because cf sensational reports from 
Bombay that appeared in the papers of June 1919 regarding 
an easy and cheap process for this purpose in India). 

Some new facts have recently come to light in America 
regarding the use of it in agriculture, and it is these to which 
I wish to draw your attention for a few moments before I end 
this address. 

Gypsum, simply ground without any other treatment, has 
long been known under the name of ‘land plaster,’ and used 
as a fertiliser or soil stimulant. This was formerly explained 
by showing that the application of it increased the amount of 
potassium taken up through a double decomposition of potas- 
sium silicates with liberation of potassium sulphate. Thus the 
action of gypsum was supposed to be only indirectly beneficial. 
Other explanations of it« physical action on particular soils, 
such as those containing ‘reh’ by facilitating soil percolation, 
are given in Watt's “Commercial Products of India.” 

But this apparently does not represent the case by any 
means fully, for researches in recent years by E. B. Hart and 
W. H. Peterson ! of Wisconsin, followed by O. M. Shedd * of 
Kentucky, P. E. Brown and E. H. Kellogg * of Iowa and 
Reimer * of Oregon have shown that sulphur is absolutely neces- 
sary to plant proteins, and that the sulphur content of most farm 
products is much larger than had been previously suspected. 
t was also found that the amount of sulphur trioxide removed 
from soils is also considerable, being for average crops of cereal 
grains and straws 2/3 of the phosphorus pentoxide removed, 
whilst grasses of mixed meadow hay removed an equal quanti- 
ty of each, and members of the crucifers, e.g. cabbage and 
turnip, are heavy sulphur using oropa and may remove two or 
three times as much sulphur trioxide as phosphorus pentoxide. 
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1 “Research Bull." No. 14, Wisconsin Agricul. Exp. Sta. 1911. 
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The reason why this was not appreciated before is that 
previous calculations were based on the ash of the plants de- 
termined by ignition, which, however. gives too low an estimate, 
this being particularly true of the seeds, where the sulphur 
exists largely in the organic form in the protein molecule: for 
instance in rice grains there is 100 times as much sulphur 
trioxide as in the ash of that grain and forty times as much 
in corn and wheat grains as in their ash. 

_ Cropping and drainage remove such quantities from the 
soil that, after fifty or sixty vears, virgin soils unmanured or 
receiving but slight application during that period lose 40 per 
cent of the sulphur trioxide originally present. Normal soils 
again are poor in total sulphur trioxide. Consequently it 
should be applied occasionally as sulphate for the express pur- 
pose of maintaining in the soil an adequate supply of this 
element for crops rich in proteins. 

It is known that plants require the sulphur in the form of 
sulphetes, and this is effected in the case of organic sulphur 
compounds by a process which embraces first the production of 
hydrogen sulphide by the means of ordinary decay bacteria, then 
the change of this to free sulphur and then to sulphates by a 
special set of what are now known as sulphofying bacteria. The 
sulphates thus produced are taken up by the plant proteins and 
thus a sulphur cycle is completed, just as is a nitrogen cycle, 
in plant economy. 

It now seems certain, after years of further experiment, 
especially in Oregon by Reimer, that sulphur must be claimed 
as an exceedingly important plant food, and that all or most 
of the benefits derived from acid phosphate can be secured by 
using gypsum, and a 50 per cent saving be made at the same 
time. This artificial addition of sulphate, e g. gypsum, to the 
soil also encourages the sulphofying bacteria to work more 
energetically ; and, that it additionally increases the growth of 
the nitrogen-fixing bacteria, seems established. 

The following statement brieflv summarises a few concrete 
results (Mineral Industry, 1919, p. 332) — 

“Gypsum increases the protein content in legumo hays 
(alfalfa, clover, ote.). Professor Peterson at Wisconsin found that 
land plaster more than doubled the protein in alíalfa. Reimer con- 
cludes that the De value of alfalfa hay from sulphur-fertilised 
plots, without taking into consideration the increased yield, was 
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satisfactory that a steady increase in the use of agricultural 
gypsum is expected.” 


i In view of the enormous quantities of this useful plant food 
in Kashmir, it seems reasonable to advocate its use or at least 
"m trial on an extensive scale in local agriculture. 


Section of Agriculture. 


President : —EFE Ao Sante M. R. KaMasSwaAM! Sivan, B.A., 
Dir. AGRI. 


Presidential Address. 
SCOPE OF AGRICULTURAL RESEARCH. 


I take it that every one of you is as much disappointed 
as myself, that Rai Bahadur Ganga Ram,the President-elect 
of the Agricultural Section, has not been able to come here 
to-day. Looking over the list of gentlemen who presided at 
this section in previous years, [ find that they were heads of 
Agricultural Departments in India. Rai Bahadur Ganga Ram, 
however, is a retired Government official and a clever Engineer 
by profession. After his retirement, he obtained large areas 
of land from Government, which he cultivated by compara- 
tively more improved methods, and he utilised his knowledge 
of Engineering to agricultural purposes, by promoting lift irri- 
gation by steam and electric power. In fine, for nearly 20 
vears after his retirement, he has been a successful Agricultural 
Engineer and a business farmer. He is known to be a public 
—— gentleman, having endowed scholarships and prizes at 
the Agricultural College in Punjab and having given very large 
donations to the Benares Hindu University. He has been 
Apparent y a trusted Government servant, being a Companion 
of the Indian Empire and a Member of the Victorian Order 
apart from his Rai Bahadurship. "Those of us, therefore, who 
came to the Congress with the expectation of profitting by the 

advice and suggestions of a business farmer are thoroughly 
ui disappointed and you, gentlemen, have probably a further dis- 
a appointment in store, in that the section is to be presided 


v" over by myself. I have neither the departmental experience 
; of past Presidents, nor the practical experience of a business 
P farmer. To add to this, I was called upon to undertake 









"er the duties of the President of this section only last even- 

| ing. That accounts for my inability to deliver an address 
|J — worthy of the Presidential chair, for instance, a review of * the 

| — progress of Agricultural Education” or * of Agricul- 
nistry " or any similar Subject on which, with plenty 
: and necessary books of reference, I could probably 
prepared one. Under the circumstances, I crave your 
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indulgence for a few minutes when | propose to say a few 
words on the Scope and Limitations of Agricultural Research. 

Research of all kinds demands in the worker, a sound 
knowledge, a quick perception and a wide imagination, but 
Agricultural research, in addition to the above, is beset with 
peculiar difficulties. First of all, it has to be remembered that 
Agriculture is but an Art, namely the art of producing crops 
and it includes the rearing of domestic animals; but the prac- 
tice of this art is governed by the application of a number of 
sciences, even a greater number of sciences than there are sec- 
tions in this Congress. An intimate knowledge, fairly of a 
high standard, is demanded of a research worker, of al! these 
sciences. Such wide acquirement of knowledge being impossible 
in these days of rapid scientific progress, specialisation has come 
in, and Agricultural research requires, therefore, the coordina- 
tion of the intellectual energies of à number of scientists Now 
this explains why some Provinces which have a full comple- 
ment of scientific experts have gone ahead of other Provinces 
not vet fullv staffed. 

The second important point in which Agricultural research: 
differs from other researches, is that almost everyone knows 
something of the art in this land of hoary traditions, wherein 
Agriculture has been the backbone of the country and the 
most universally followed pursuit. The researcher has more 
often to learn from the illiterate cultivators than teach them 
Indian traditions of cultivation cannot be lightly set aside bv 
these multicoloured scientists in their eagerness to apply their 
sciences to the art. 

Thirdly, the conditions for the carrying on of Agricultural 
experiments are mostly outside the control of the scientific 
worker. Soils vary from place to place in their physical and 
chemical characters, one season is not like another in rainfall, 
temperature and other climatic conditions, that experiments 
have necessarily to be repeated several times, in several places 
and in successive vears before trustworthy results can be ob- 
tained ; and let it be remembered that there is always the chance 
of negative results being obtained in any experiment. Even 
when, what appear on the surface to be, reliable results are 
obtained from experiments in the field, there is the question of 
probable error to be solved. 

When we realise that a world-wide war was necessary to 
stimulate scientific research. in general and Agricultural re- 
search in particular, in Great Britain, it is no wonder that 
there is a lack of faith in science and scientific methods in this 
country and that there is a clamour for expeditious results 
from the public, including the members of the Legislative Coun- 
cils. It is only when reliable results have been obtained, that 
the scientific expert offers these results, through the agency of 
the District Agricultural staff, for adop 





tion by the actual culti- 
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vators, and I need not lay stress on the difficulties experienced 
by these District Agricultural officers in their attempts to dis- 
seminate these ideas in the villages. Ima word, their duties 
have all the charm and disappointments of a missionary worker. 

While the majority of the members of the Legislative Coun- 
cils have been conciliatory, even magnanimous, in their budget 
discussions when dealing with the development of the Agri- 
cultural Department, a few cries are heard here and there, that 
the Agricultural Departments are white elephants. We often 
hear of criticisms that the researches of a scientitic worker are 
more often of au academic nature than of any economic im- 
portance. Most researches are probably in the beginning only 
of an academic kind. especially to the on-looker, but they train 
the intelligent mind of the worker for deeper insights into the 
hidden problems of nature. I am only voicing the opinion of 
the greatest scientists of the day when l say, that harassing 
the researcher to produce quick results and economic results. 
ends either in damping the spir.t of the worker or in his pro- 
ducing haphazard work. So long as the experimenter is im- 
bued with the true spirit of research, namely the spirit of dis- 
covering and evolving troths of nature and so long as he is 
qualified, by his knowledge and training. to undertake research 
work, a research worker may be left in peace: for it is in his 
nature and to his interest to carry on his work as quickly as 
possible, if not for the benefit of humanity at least for the 
winning of his own laurels in scientific circles. 

Granting the above conditions of the scope of Agriculturai 
research the next question arises '* Are we going on right 
lines ?*" | believe we are. We are following generally the 
methods adopted, with success, in countries where science has 
made rapid progress, and as they have succeeded in those 
countries, we have to take it that we will succeed in ours, so 
long as due consideration is given to local conditions. That 
brings us to the agency and we are grateful to the experts 
who have worked in this country from abroad. Some of us, 

^ nt any rate, have had a training from them and we are there- 
fore welcoming the Indianisation of the department in the 
higher services which has already come and which will come 
in greater measure in the near future. Let me beg of you, 
gentlemen, to remember that this Indianisation connotes in- 
^ creased respousibilities. Where formerly we were content to 
be certified to as efficient assistants, capable of carrving out 
orders, we have now, as responsible heads, to think, to design 
and to direct. I, for one, have always held the opinion that 
this land, which can boast of a highly cultured civilisation 
= dating from ancient times, and of literature and systems of 
philosophy in no way inferior to those of other countries, is in 
| no way deplete of master minds who can think, design and 
direct. I appeal to you and I exhort you, younger members 
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of the Congress, to remember that, as patriotie sons of India, 
it is your duty to render a good account of yourselves and 
produce such work commensurate with the money spent, on 
you and your researches, from the pockets of the cultivators. 
We have been paid for in cash by them and let us remember 
that it is an obligation on our part to return in kind in the 
shape of useful scientific work. 

I will put the above ideas once again in one or two state- 
ments which | commend to every one. We have plenty of 
facilities. Utilise them to the best advantage. If any one 
should think that he is not paid sufficient wages in proportion 
to his talents, he has the option of resigning. When, however 
be has chosen to remain, he should put the question, to be 
answered by his own conscience, “ Is this all I can do?" 
rather than be satisfied with “ This will do.” 

Gentlemen, I have done; but before I ask you to listen 
to the papers announced, 1 would like to say a few words 
regarding the paucity of papers submitted to this section. It 
is possible that Kai Bahadur Ganga Kam did not think of 
taking the trouble to write to Agricultural officers in different 
parts of India to exert themselves in getting papers ready—a 
procedure which was adopted by Presidents in some of the 
previous years. Again it has to be remembered that practi- 
enlly all the research work done by departmental officers find 
their place in departmental publications, for instance, Memoirs 
and Bulletins of Pusa. Provincial Year books and Bulletins 
and Agricultural Journals. Again in each Province there has 
been an Agricultural Conference of some kind or other at which 
Agricultural officers generally take part; for instance, we had 
at Coimbatore, only last month, our Agricultural Conference, 
at which 8 or 9 good papers were read. And lastly some 
apers seem to have been sent to the Secretaries too late for 

eing included in this year's programme, and I am glad to 
announce that I have the permission of the Committee of the 
Science Congress to use my discretion in allowing such papers 
to be read, and I shall be glad to exercise that privilege. - 

Gentlemen, I am thankful to the Committee of the Science 
Congress for electing me officiating President of the Agricul- 
tural Section, and to you, gentlemen, for the patient hearing 
you have given to my ily thought out ideas. 


Sugarcane Root—systems—studies in development and 
anatomy.—By T. S. VENKATARAMAN and R. Tuomas. 
wonies for e systematic study of roots in all plante and particularly 
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Studies in plan of development or the habit of roota in the different 
sugarcane varieties :— 
(!) Methods of study. 
(2) Crossing in sugarcane with a view to improve the type or root 
system. 
Certain anatomical differences— possible adaptations to environ- 
mental conditions in the habitat. 


On some insects noted as pests of fruit trees in S. India. 
— By T. V. R. Arvar. * 


_ The very interesting and suggestive pamphlet published by Sir 
Frederick Nicholson on ** A plea for the encouragement of a fruit grow- 
ing industry in the Madras Presidency should certainly make both 
landed proprictors and the Government to bestow more «serious attention 
to this aspect of agriculture in S. India, viz. fruit culture, There are s 
few well-known fruit growing tracts famous for different fraita auch as 
Salem, Chittoor and Northern Circars for their mangoes, Krishnagiri 
Penukonda and Michaelpatti for their grapos, Erode and Palneys for 
their bananas, etc., but for a tropical tract like the Madras Presidency 
where the possibilities and potentialities of such an industry are onor- 
mous, these are comparatively very few and insufficient, and in many 
cases the work is carried on with very little system or organisation. It 
cannot be denied therefore, that the industry as a whole is capable of 
considerable extension and improvement in all ways. Government 
have already made a beginning in this direction by starting amall fruit 
farms on the Nilgiris to begin with. Now that such a beginning has 
been made by Government, and as it i» not unlikely that landed 
proprietors too will start on the same lines, it will be found necessary 
that the subject of fruit culture should be closely and thoroughly studied 
in all its aspects so that all such attempts might progress successfully. 
In this paper an attempt is made to bring togethor and present in a 
very brief manner our present knowledge of the Entomological side of 
fruit culture in 5. India, ; 
In spite of the absence of any extensive fruit culture in S. India 
ny, Sieh dle anything existing in the well-known fruit growing countries 
like California, Australia or S. Africa, it is a matter of common knowledge 
that just as our field crops like paddy, sorghum, ote., are subject to tho 
attacks of insects, fruit trees are also liable to the undesirable attentions 
of insects of sorts. It is believed, therefore, that, to one who is anxious 
to carry on fruit growing on a fairly extensive scale on scientific lines, 
a knowledge of the insect pests that have so far been found to do some 
appreciable amount of harm to our native fruit trees will be of some 
real use side by side with the knowledge of the othor aspects of fruit 
culture, such as, soil, manures, irrigation, varieties, efc, ete. The infor- 
mation brought together in this paper is necessarily and admittedly 
imperfect for obvious reasons; in spite of this, the writer hopes that it 
might form a amall ning to start with in the direction o! Pomolo- 
gical Entomology, might be of some help to prospective fruit 
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The worst pest« of S. Indian fruit trees as far as our present knowledge 
p mny be put down as different kinds of stem boring gruba, fruit flies, 

af hoppers, leaf caterpillars, scales and mealy bugs; each particular 
tree has often ite own specilic insect pest Then follow some remarks 
on the general principles upon whieh are generally based most of tho 
control] measures that might bo adopted against such insects and sugces- 
tions are made as to the materials that might be stocked by gardeners 
for pest control, 

At the end a warning note is sounded regarding the necessity for 
prompt and thorough action in the matter of preventing the introduc 
tion into the country of undesirable foreign pests with consignments 
of nursery stock, fruits, tubers, ete., that are imported in large quantities 
nowadays, The author has given a list of the more prominent foreign 
pesto in a paper he read at the Bombay Session of the Congress. 


Pollen sterility in relation to vegetative propagation.— Hy 
P. S. JivANNA Kao. 


Polen sterility is a regular feature of plantes that are vegetatively 
raised and the subject is of importance economically as it explains the 
shedding or abortion of fruits in a large number of instances. 

Flowers of about thirty different plants wore examined to ascertain 
the extent of sterility in them and the list includes somo grasses and 
plants that propagate vegetatively in nature and a few grafted trees 
besides other plants that aro raised from cuttin 

The author concludes that itis wrong on principle to propagate crops 
like Pepper, Cardamom, Vanilla, Moringa and others which are valued 
for their fruit or seed solely by vegetative means and au ts that suit- 
able modifications may be introduced in the current methods in the case 
of these and other monogenically reproduced plants so as to ensure reten- 
tion of full vigour in them. 


Studies in mehods of preventing nitrogen losses from 
Cattle Dung and Urine during storage.— By N. V. Josut. 


Determination of losses in nitrogen from cattle dung and urine under 
different conditions of storage were made and methods to prevent these 
losses were studied in the laboratory. "The results of the investigation 
may be summarised as follows :—- 

i. The losses of ni from the cattle dung when stored separatel 

are small under both aerobic or anaerobic condition of storage. 

2. Im the case of urine great amounts of nitrogen are lost undor aero- 

bie conditions, while under anaerobie conditions the losses are 
practically nil. | | | 

3. Covering the surface of tho urine with a layer of some kind of oil. 

like kerosene, mustard or cocoanut —— | 
anaerobic conditions and this method 
preventing losses of th 
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Availability of the Trichinopoly Phosphatic nodule as a 
manure for Paddy.—By M. R. RAMASWAMI Sivas. 


In tho year book of 1918 of the Madras Agricultural Department, a 
descriptive account of the phosphatie nedules of Trichinopoly has been 
published in which the author pointed out that the mineral contained 
roo much of lime and also of iron and alumina to be economically manu- 
fvetured into superphosphate. and that the best method of utilising it 
would be to grind it fine and apply the flour phosphate along with de- 
composing organic matter to paddy soila most of which, in the Madras 
Presidency. were deficient in phosphoric acid as revealed by the soil sur- 
veys, A number of investigations were carried out for the last 4 or 5 
sears to determine the actual availability of thie mineral phosphate 
under swampy paddy soil conditions. While the complete work is being 
written up. in detail, for a later departmental publication, some aspects 
of it are presented now to the delegates of the Agricultural section of the 
Scienco Congress, 

These investigations included the detormination of — 


(1) the selubilitys of the phosphate in carbonic acid, 

(2) its solubility in different strengths of citric acid, 

(3) its availability as measured by citrate solubility in composts 
made with green manure and cattle manure, 

(4) ita availability as measured by the growth of paddy plants in 
pots with and without green manure, 

(5) whether increased application of the phosphate gave increased 
cropping with and without on manure in pote, and lastly 

(6) its availability as measured by the growth of paddy in field 

«cule on ryot's lands in conjunction with green manure, 


As regards its» solubility in carbonic acid and in citric acid, the greater 
the strength of the acid the more was the phosphate dissolved —& result 
in consonance with the observations of previous workers. 

The amount of phosphate dissolved in ammonium citrate according 
to the usual official method of heating for half an hour at 65°C was 
greatest in one week's compost and became less and less in longor kept 
composta, pointing either to the possibility of the soluble phosphate re- 
verting in the longer kept composts, or the method of analysis requiring 
modification Probably both the factors nro present, as there is ower 
17% of calcium carbonate in the mineral and as a later method, modified 
by Dr. Harrison at Pusa, gave increased soluble phosphoric acid on 
shaking at room temperature instead of at €5 C. à F 
= "The growth of paddy in pots gave decided rosults In one series of 
experiments, the average yield of dry produce was 31 gms for no 
manure, 30 gms. for phosphate only. 39 gms. for green manure only, and 
48 gms. for green manure and phosphate, indicating that green manure 
——— the phosphate available. The soil used for the experiment 





Veontalisd ‘5°, of available phorie acid. Contrary to the results 
of experiments in the United States of America, increased applications 
. of phosphate from 25) to 1500 pounds pe acre gave no increased crop- 


end it was then surmi: that nitrogen might as well bo another 








limiting factor in the soil. In the next series of experimenta, this was 
found to be actually the case. ns will be seen from the following table :— 
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Pot | No. of 
No. Nature of Experiment. Tiller- 
| "naue Grain. Straw. Total. 
LE IN : * 28 | 1341 209 | arn 
2 WN and P * ein 20 13:2 19:3 i 32-5 
3 : N and 2P P X^ S0 1677 21*3 38-0 
4 |Nand4P .. xis 3! | 182 213 39:5 
5 |Nand8P .. "s 29 20-6 22-5 43-) 
6 Nil a M 19 7'4 13:3 20-37 
7 IP es on 30 107 15:5 266-2 
9 |2P rs * 30 iif 15-2 | 27-1 
9 |4P = FEL 32 12:R 140 26-8 
10 sP ue 249 —95 12:3 12-2 24-5 
n [|GandN  .. F 52 (9-7 
e 12 Gand N and P * 60 74:60 
13 Gand N and 2P v 62 20-1 
l4 | G and N and 4P * 005 
15 Gand N and 8P 2 93-4 
I6 G SEA. e 42-7 
17 Gand P me ATE 58:2 
is |Gand3P .. * 598 
19 | G and 4P e. — 63-3 
20 | G and SP >. a & 07-5 








Note.— P—250 Ib. of Flour phosphate. G—5,000 Ib. of green daincha 
leaves. N.—400 Ib. of Sulphate of ammonia. 


- These results are interesting in several ways, More application of 
phosphate gives lowest pee but the nitrogen plots yield r, while the 
green manure plots are better still. Lhe green manure plus nitrogon plots, 
however, are the best. The results also show that, in addition to phos- 
phoric acid, nitrogen is a limiting factor in the soil. The phosphate is 
rendered more available by manure than by nitrogen in the form 

of sulphate of ar t is also to be noted that there is a small 

with increased application of phosphate, 


incr ease in the yield of 3 
ough not commensurate d | | 
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Tance II. 


Co-operative Field Experiments in Ryo's Landa. 
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AVERAGE OF 5 EXPERIMENTS 


(YIELD IN LES. PER ACRE.) 


— — — 


— oii | — Percent- 
Locality. i acm | age of | REMAnES. 
Groen | manure | Increase Ore 


manure. 


| db.) 


Ib. ) 
Ettapur, Salem Dis- 
trict (1919)! 2,138 


Ettapur .. (1922) | 3,759 
pet . 


and phos- in grain. 
phate. | | 
2,550 412 I9 


4,060 | 301 5 
Danis . (1922)! 3,003 3,870 ‘276 8 
Elandangudi, Tanjore 

District .. (1922) 2,102 2,440 338 16 
Central Farm, Coimba- | 

tore District (1921) 2,013 2,208 195 10 

Es `>. (1922) | 2,562 2,843 | 281 | 11 

Average oa 2,006 2,907 301 | 11 


— — — — 


——— — — — —— —— € 0€ 





From the above investigations, the conclusion is drawn that minera 
hosphate, ground as fine as possible, is a suitable phosphatic manure 
or paddy lands when applied along with decomposing organic matter. 

The residual effect of the mineral phosphate seems to be very sensible 


judged x the experimente at the Government Agricultural Stations, but 
this is still under investigation. 


Note.—The paper was illustrated with photographs and lantern slides. 


Symbiotic nitrogen fixation in plants other than those of 
the Leguminoseae order.— By K. ADINARAYANA Rao. 
|. Symbiotic Nitrogen Fixation is not restricted to Leguminosae 
alone bat is a widespread phenomenon. 

9 Plants of other orders such as Rubiaceae, Myrsinaceae, Casu- 
rineae are instances of the above phenomenon in the tropics, and in 
temperate regions several others have been enumerated as examples. 

8. Chomelia asiatica has now been given in this pup n farther 








of both the species possess on their u surfaces 
| Bacteria which have been poeta to be 
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5. The Nitrogen-Fixation noted compares very favourably with the 
observations of previous workers. à 

J. The chief merit of these plants lies, in their being available in 
unlimited quantities from self-cown jungle trees in almost all the districts 
of the Madras Presidency and in other parts of India as well. 

. B. It i n common practice among cultivators to take cart-lonads of 
'dId&onuga,"" ** Tangedu,’’ and other leaves from long distances for pnr- 
poss of green-leaf manuring and the same may be resorted to in the case 
of Pavettas and Chormelina with profit. The writer ia convinced of their 
value as green-lenf manures since bulk for bulk they contain a higher 
percentage of nitrogen which becomes available to a much larger extent 
when the leaves are applied to the soil than for instance ** T'angedu " 
which is so largely used at present as a green-leaf manuro. l 


No. Botantcal Names. "Telugu. "Tamil. 
L Casin Auriculata. Tangedu. Avarai. 
2. Pongamia glabra. Kanugn. Pungam. 


A historical account of South Indian fungi with special 
reference to those of Coimbatore.— Hy S. R. VENKATA- 
KRISHNA MUDALIAR, 


The earliest mention of the occurrence of fungi in South India is 
found in the writings of J. J. Koenig. a pupil of Linnaeus who camo 
out to Tranquebar, ^ Danish Settlemont in Tanjore, in 1768. In 1779 he 
observed a fungus growing on termite nests, probably Aegerita Duthei 
Berk. Later in 1842 Montagne published a paper on Cry ptozamao nil- 
gheriensis in the ** Annals” of France. About 1869. Myhtta In pidescens 
Hor (the little man's bread) and Sclerotium stipitatum Berk at Curr 
(white ant-hill mango) were observed in the Nilgris and Travancore. 
The next important fungus recorded for South India is the edible mush. 
room (Lepiota alburminosa Berk) growing in termite nest. 

9 Later on, diseases of economic crops of South India attracted the 
attention of varions workers in South India chief among them being those 
of cotton, coffee, paddy, wheat, potato and tobnac.:o. | 

4. Soon after the organisation of the Agricuitural Department in 
1898, the following diseases were investigated: Bud-rot of palmyras in 
Godavari and Kistna districts, Tikka disease of ground-nut in South Arcot 
and the Red-rot of sugarcane in Godavari and Coimbatore diatricts. 

4. A systematic study of the fungoid diseases was undertaken only 
after the arrival of Dr. Barber in ‘890. Since that time the collections 
of diseased «specimens have increased and there are 73 apecies of fungi 
found on economic crops grown in Coimbatore alone. ; . 

5. A classification of the common fungi found in Coimbatore district 
gives the following number of species of fungi —42 species of rusts, Ll 

of smuts and 19 species of oridium (miltow), 

6. Fungi have been observed attacking scale insects found on coffee 
and pepper. In the field of medical m ogy. Madur foot disease, 
ringworm, tuberculosis are known in South India for « long time. 

7. From the above, it is clear, that fungi have been the subject of 
investigation for over a century and a half in South India. 


the Utilisation of the Spent. Mohwra (Bassia 
^ latifalia) Rinwetes- he p. L. SAHASRABUDDHE and V. 
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The fresh material is liked by the cattle: nnd if possible it may be so 
used but the material becomes mouldy and acid very quickly and there- 
fore it must be equeezed immediately to remove aa much water as pos- 
sible and dried in the sun. Tho cattle do not like the dry material in the 
beginning but soon get accustomed toit. The dry spent Mohwra is as 
good as dry lucerne in its feeding value. 

| For the production of alcohol the dry material has to be treated 
with sulphurio acid. The cheapest process would be to hear the spent 
with twentieth normal sulphuric ncid under the atmospheric pressure. 
The excess of acid may then be neutralised with lime before fermentation. 
l'ho troatmont would increase tho yield of alcohol by 25%. It has also 
been found that if the original Mohwra flowers are boiled with twentieth 
io sulphuric acid for one hour the quantity of sugare increases by 

These are all laboratory experiments but trials ought to be made 
on a commercial scale to find out whether the processes indicated would 
pay. 

Tf the dry spont cannot be used as cattle food or for production of 
alcohol it may very well be used as a manure or Iostly for burning 
purposes so that the neighbourhood of the distilleries would be free from 


the insanitary conditions caused by the fermenting spent Mohwra 
flowers. 


Improved method of wheat sowing for Central India.— Hy 
K. R. Josut. 


ad In Central India wheat and other rabi crops are sown by an imple- 
ment called ** Nai '" which is the same as the plough, but with a bamboo 
sowing tube in addition. With the use of this Nai. an area of 150 to 
2-00 acres is sown per day, and hence in districts where rabi areas pre- 
dominnte, timely sowing of wheat becomes difficult. 

In tho year 1914 —a two coultered Drill was tried for wheat sowing 
on Indore Farm, and tho result was that not only there was a saving in 
time as expected, but that the Drill appropriated less seed, and still gave 
higher yield than that of equal areas sown by the Nai. This led to an 
—— into the causes of these Phenomena —when it was found that 

ither shallow sowing, or wider sowing which characterised the Drill 
oad Rb the factors responsible for this result, future experiments 
á were refore directed, both for the verification of previous results, as 
well as, for isolating the influonce which each one of these factors exer - 
cised on crop growth. 
The following table gives the results of 4 years trials with the Drill 
MARC nnd the Nai :— 
| Table No. 1 showing outturns of wheat in lbs. per acre with the 
: Drill and the Nai 
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During the course of these trials, attention had aleo been directed 
towards observing the various characteristics of Drill sowing, and the 
principles they involved. As a result of these observations ** Shallow 
sowing’ and :' Wider sowing''—the two main characteristics of tho 
Drill were seen to produce the effecta which are summarised as below. 


Shallow sowing. 


Il. Economy in time or saving in cost.—The Drill coulters which are 
adjusted to sow only three to three and half inches deep as against 5 to 
54 inches deep as in case of Nai—require lees draught, making possible 
thereby the use of an additional coulter without increased demand for 
power. This evidently results in either 50 p.c. saving in time or cost. 

2. Saving in seed.—Deop sowing resulta in taking out clods which 
while overlying the furrows choke wp the young seedlings coming out 
from below. Germination is therefore adversely affected when the 
sowing is deep and close. With equal seed rates, the p.c. of germina- 
tion was 74 and 55 for the Drill and the Nai respectively. Assuming 
that the measure of stand in the 15° Nai plot is the ** Standard” the 
seed rate with 15° drill should be less by 18 Ib. to the acre. 

3. Increased yield.—This is due to the fact that tho feeding area of 
such a crop is increased by n layer of about 2° which intervenes tho seed- 
ing depths of the two types of sowings under question. Naturally the 
shallow sown crop gives higher yields under same conditions, 


Wider planting. 

l. Saving in time or cost.—This is obviously due to increased space 
covered turn. This means a saving of 20 p.c. in time with the Drill. 

2. aving in seed —For securing ‘standard’ stand of wheat, 18^ 
drill —— require a seed rate of 42 lb. per acre against 52 Ib. required 
by 15* dri J 

3. Increased yield.—The results in this respect are as set out in the 
following table :— 

Table No. 2 showing outturns of wheat in Ibs, per acre with 15* and 
15* distances between the rows. 
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The result of a proper depth and distance for whoat i 
combined in I8% drill, which may be said to possess pow folio Meere eon; 
tages over the local method of 15” deep sowing as affected by the Nai. 
The advantages as caleulated in money value are as onder :— 


Per acre 

Rs. As. p 

(1) saving in time 50% - = 4 MOO WEE 9 
(2) saving in seed 28 Ib. per acre - ws v 000 


(3) Increased vield at about 40 Ib. per acre 


Total Ke. «+ $= Ii 3 


The principle of shallow sowing as brought out in the paper is also 
applicable for the sowing of gram and linseed, which are the other rabi 
crops of Central India. * 

Ww ith the adoption of 18" drill for wheat sowing, it is hoped that 
the sowinge will be Quicker, Cheapor, Timely, and Productive of larger 
yields than is possible with the Nat. 


Section of Mathematics and Physics. 


President : —TY. P. BHASKARA SHASrRI, Esq., M.A., 
F.R,A.8. 


Presidential Address. 


SOME RECENT ADVANCES IN OUR KNOWLEDGE OF THE 
STRUCTURE OF THE UNIVERSE. 


Before opening our proceedings to-day, let me thank the 
authorities of the Indian Science Congress for the honour thev 
have conferred upon me bv inviting me to preside in this sec- 
tion. I felt some hesitation in accepting this responsible office. 
for, on the various subjects which generally come within the 
domain of this section, I can scarcely hope to speak with any 
claim to authority. So far as I think, there can be only one 

* reason for my being called upon to take this chair, that is I 
should discharge a part of the high duties connected with this 
office by addressing you on a few of the problems regarding the 
great Universe of stars, which are engaging attention in our 

| modern observatories. 

um 2. In 1920, at the Nagpur meeting, the President in this 

=~  — Seetion, gave an address which among other topics of interest 
dealt with the great geophysical problems, Seismology and 

l Terrestrial Magnetism. Last year at Calcutta, we listened to 

ER-- an illuminating exposition from this chair about the object and 

|. — methods of up air research which showed what a profitable 
|». — — feld for inweselaeeion lies within a short distance above our 
heads. To-day, let me take you to those remote regions of 

a — ry which sketch far beyond the limits of the Solar system 

| the Sun, with his retinue of planets and their attend- 
tes, forms but one of several million units. It is 























o speak about some of the recent advances that 
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have been made in our knowledge of Stellar Distribution and 
the Structure of the Universe. I realise the difficulties of 
attempting, in the limits of this short address, anything like a 
comprehensive survey of the problem and shall therefore con- 
tent myself with referring briefly to certain of its important 
features, illustrating the methods of present day astronomical! 
research, 

3. The subject has attracted the attention of astrono- 
mers from the earliest times; yet it is only within the last few 
years, perhaps two or three decades, that systematic research 
in this branch of astronomy has become possible and several 
new facts concerning the heavens have been discovered. Sir 
William Herschel was the first to recognise that the chief aim 
of Astronomy is to obtain a knowledge of the Construction of 
the Heavens. For this purpose, he set himself the task of 
making powerful telescopes and explored the heavens with 
assiduous skill and energy ; his observations were, of necessity, 
confined to a general survey of the numbers of stars and their 
apparent distribution in the sky. He discussed his observa- 
tions with keen critical insight and obtained results sensibly 
accordant with those obtained by modern methods 

4. Herschel's pioneer work considerably influenced the 
progress of astronomy during the whole of the last century. 
‘Though by itself, more than ordinarily rich in important dis- 
coveries, that century may justly be regarded as a period of 
preparation for the remarkable developments thus far achieved 
in the present century. 

There are certain characteristic differences between the 
older field of astronomical research and the modern. In the 
older period, the addition to our knowledge was generally of 
an isolated fact like the discovery of a planet or an asteroid, of 
an additional Satellite to Jupiter or Saturn or of some pecu- 
liaritv of a star such as its being a double or a variable. The 
modern period has, by the resources of the methods employed, 
produced an overwhelmingly large number of individual dis- 
coveries and has thus led to the deduction of wide generalisa- 
tions regarding classes of objects. Tt is — —— that the fact 
of a certain star being a double or a variable adds very little 
to our knowledge except in this that by the accumulation of 
similar discoveries, the uliarities of classes of objects can be 
studied in relation to the 

: Progress in the 
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tions have contributed largely towards a successful attack on 
the problem of the Structure of the Universe. These are— 


(1) The general introduction of photographie methods 

consequent to the invention of the '* dry plate.” 

and (2) The application of the spectroscope to the study of 
the heavenly bodies. 


= 


i The immense power of the photographic method rests 
on some of its essential properties. First, the impressions can 
be accumulated —a fact of considerable importance when faint 
objects are concerned. The photographic plate enables us to 
store up the feeble light impressions received through the tele- 
scope, so that even a small instrument, in these days of dry 
plate, acquires '* a new dimension” and can, in some respects, 
produce results quite as efficiently as a large one. 

The second important factor is that by the photographic 
method large regions of the heavens ean be recorded at the 
same exposure. Prof. Barnard, Max Wolf and others, have 
thus studied the structural peculiarities of the Milky Way and 
other special regions which could never have been revealed by 
the visual method. 

The accuracy and the facility in manipulation have all 
added to the importance of this new method. In fact it has 
ennbled progress to be achieved by leaps and bounds especially 
in directions where only slow headway could be made before. 

5. Great as are the advantages derived by astronomy 
from photographic methods, the wonders revealed by the spec- 
troscope have far surpassed the most liberal expectations. 
Prior to its introduction, the ray of light gave us very little 
information beyond the precise direction of the star, and its 
brightness. The same ray of light when passed through the 

risms of a spectroscope forms an indispensable source of in- 
loikan regarding its temperature, physical condition and 
chemical constitution. By the observation of the lines in the 
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as that of the alphabet, on account of the readjustment in our 
ideas owing to accumulation of new facts and the revision 
which consequently becomes necessary. 

The Henry Draper Catalogue, now in course of publica- 
tion at Harvard gives in detail the classified spectral type of 
about 222 000 stars in all parts of the sky and forms a mine of 
information on the subject for all investigations. 

9. It wil! be apparent from what has been said how 
enormously the work of our astronomical observatories has 
outgrown, since the introduction of these various methods. 
Many of the problems require years of continual observation 
which is surely beyond the means of a single observatory. 
But, happily, well-planned co-operative methods of attack have 
proved invaluably useful. Itis impossible to over estimate the 
influence of co-operation in astronomical research by means of 
which results of far-reaching importance are fast accumulating. 
An undertaking of this kind inaugurated in Paris in 1887 had 
for its object the systematic mapping of the positions of a large 
number of faint stars, thus extending the great work of Arge- 
lander and Schonfeld to stars of much fainter magnitudes. 
Kighteen observatories (one of which is the Nizamiah Observa- 
tory at Hyderabad) have joined in the undertaking and are 
producing by photographic methods, catalogues which will 
ultimately give the accurate positions and magnitudes of about 
5 million stars down to the 12th magnitude. The work is now 
fairly advanced and some important information has already 
been obtained. But even more valuable results are expected 
when the survey is completed and the vast amount of material 
properly discussed. | 

10. An essentially similar undertaking carried on by co- 
operation is the “Plan of Selected Areas." On account ot 
their vast number, Prof. Kapteyn realised that it would be 
extremely difficult, if not impossible, to obtain for the whole 
sky all the necessary information about the faintest stars 
below the llth or 12th mag. In 1906, he suggested that, for 
a preliminary study of the problems of the Universe, at least 
certain special representative portions of the sky should be 
studied in great detail. He accordingly selected 206 areas 
uniformly spread over the whole sky, which were supplement- 
ed by 45 special areas in the Milkv Way and these areas are 
ot present assiduously studied from several standpoints in n 
number of European and American Observatories, each institu- 
tion following a line of research suitable to its instrumental 
equipment and geographical position. 
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In recent years much attention has been given to stellar 
photometry as a profitable field for investigation which has re- 
sulted inthe accurate determination of the magnitudes of a 
large number of stars. The late Prof, Pickering has published 
from Harvard two great catalogues giving the visual magni- 
tudes of all, brighter than 65 on a uniform scale. At Potsdam 
Miller and Kempf have completed a determination of the 
photometric magnitudes of a large number of stars in the 
Northern hemisphere brighter than 7:5. 

Since the introduction of photography the sensitive film 
has been employed for measuring the light intensities of stars 
thus providing a system of magnitudes directly unrelated to 
theeye. The ordinary photographic plate is restricted in its 
sensibility to light in the blue and the violet; and measures, for 
ordinary exposures, the intensity of star's light in these re- 
gions. Extensive researches have been made at the Harvard 
Observatory for calibrating the scale of these magnitudes. The 
Harvard North Polar Sequence furnishes accurate determina- 
tions of the photographic magnitudes of stars round the North 
Pole, ranging from the brightest by continuous gradations 
down to the stars of the 21st mag. indicated by a light ratio of 
one to one hundred millionth. The sequence serves as an ex- 
cellent standard for comparing the magnitudes of stars in 
other regions. Similar investigations have also been made ata 
number of other observatories notably at Géttingen, Mount 
Wilson and Yerkes for securing a uniform scale of photographic 
magnitudes. The difference between the photometric and the 
photographic magnitude is termed the colour Index ; it is re- 
lated to the star's spectral type and forms and excellent mea- 
sure of its colour. l 

Counts of stars up to definite limits of magnitude give 
much information about the extent of the stellar system. Sys- 
tematic counts have been made in the vast amount of material 
available from the photometry Catalogues, the Bonner Durch- 
musterung, the astrographie catalogues and charts, from the 
Franklin Adam's chart plates and the Durchmusterung plates 
of Kapteyn's selected areas. An examination of the results 
shows that the star-ratio (i.e. the ratio of the number of stars 
to magnitude to the number one magnitude brighter) 

pP falls below the theoretical value derived on the assumption of 
a uniform distribution in all parts of space. It is steadily de- 
he creasing from about 3-7 for the brighter stars down to 1:6 for 
md» the faintest of about the 20th mag., thus indicating that there 
I^ can be, few, if any, stars below the 28th or 30th magnitude 
l nt and that our galactic system to which our counts refer is, after 
m pay all limited in extent. — 
— — — Another important feature connected with the apparent 
| distribution of stars is known as the Galactic concentration, 


ie. the increase in star-density per unit area of the sky with 
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decreasing distance from the Galactic plane. Stars of all de- 
grees of brightness are more numerous in the vicinitv of the 
Milky Wavy which is thus of fundamental importance in all 
stellar problems. ‘The crowding towards the galactic plane is 
however found to be most pronounced for the faintest stars. 
The results of various researches in this connection bv Kap- 
teyn, van Rhijn, Seares, and Chapmen and Melotte give values 
for the galactic concentration in substantial agreement with 
one another. 

Forming the star ratios for the several galactic belts, it is 
found that though their decrease is an essential characteristic 
for all parts of the sky, the regions most affected are near the 
galactic poles where the ratios are uniformly smaller. The 
system seems to be thinning out in all directions but most 
rapidly towards the poles of the Milky Way. The great bulk of 
stars whose counts are available, apparently from a highly 
flattened spheroid, somewhat like a lens, whose greatest exten- 
sion hes in the direction of the Galactic plane. Newcomb, 
from independent evidence has found that a sphere of radius 
3300 light years will include essentially all stars in the direction 
of the Galactic poles 

A seattering or absorption of light in its passage through 
interstellar space will, if it exists, strongly affect these conclu- 
sions regarding the form' of the galactic system. Seares and 
Hersprung have found from the colour indices of extremely 
faint stars that they are on the average redder and deficient in 
blue and violet light. This may be due to a small selective 
absorption in space where effect would be to cut off light of 
these wave lengths, But Shapley s researches on the colours 
of stars in clusters have proved beyond doubt that such 
absorption should be inappreciably small. These clusters which 
are known to be about 30:000 parsecs distant from the Sun 
contain stars of all colours from the bluest to the reddest. The 
range in index is the same as that for stars near our system 
which cannot happen if there is any sensible absorption of 
light in space. But, this does not preclude the existence of 
some small local obscuration in special regions of the sky 
which Turner has detected from the counts of stars of differ- 
ent magnitudes made on the plates of the ' Carte du Ciel 
he considers the maximum obscuration to have a spiral form 

as a + 608 = 247° 
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searches of Kapteyn on the average mass of stars ! seem how- 
ever to indicate that there can be no great amount of such 
dark matter in the Stellar system. 


Stellar Distances. 


For an investigation of the arrangement of stars in space 
a knowledge of their distances is indispensable. The problem 
presents exceptional difficulties as the displacement in direc- 
tion when viewed from the opposite ends of a diameter of the 
earth's orbit, is so minute even for the nearest stars. Sir 
David Gill once compared the problem to that of measuring 
“the angular diameter of a threepenny bit two miles away. | 
It is no wonder that very little progress could be made at first 
in this direction. 

The parallax of 61 eygni was first measured in 1838 by 
Bessel at the KGnigsberg Observatory. This was soon followed 
by the parallax measures for two other stars made by Hender- 
son and Struve. Since then with every instrumental advance- 
ment, the number has been gradually increasing. By the year 
1880 the distances of about 20 stars had been successfully 
measured. The heliometer which was originally devised by 
Bessel and brought to perfection in the closing years of the 
last century has been employed with great success by Sir 
David Gill, and Prof. Elkin of the Yale Observatory. By 
their labours, the distances of about one hundred stars have 
been carefully determined. More recently, photography, 
especially with long focus instruments has yielded much valu- 
able result and nearly 800 well. determined parallaxes are now 
available to the investigator. 

An entirely different method for inferring the distances 
of stars based on a new physical principle has been devel- 
oped by Adams and Kohlschütter from the Mount Wilson 
Observatory. Adams discovered a remarkable relationship 
between the absolute brightness of a star and the relative 
intensity of certain pairs of lines in its spectrum. He found 


; it possible from this relationship to determine directly the 
ri luminosity of a star from an inspection of its spectrum, at 
— least for all but the bluest : & The apparent magnitude of 
200 . aster depends only on two i actors its intrinsic luminosity and 












distance, so that when the luminosity is known, the distance 
can be inferred by means of a simple formula? This method 
| requires far less labour than the trigonometrical method and 
|J Adams has been able to measure the lumiuosity of hundreds 
1» of stars. this way, a recent list containing as many as 1600 
a lie TE a . 

—_—_—_ i t 
= | British Association, Edinburgh, mooting 1921, 
| Stem +545log 77 7 0 70 
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A detailed study of the stars nearest to our system brings 
several interesting points to light regarding the arrangement of 
stars in space. We shall first consider that portion of the 
Universe which is in the immediate neighbourhood within a 
distance of about 5 parsees. Among the stars within this 
sphere, there are only four of the first magnitude. Sirius, 
Proeyon, Centauri and L. Aquilae, while the majoritv of the 
rest seem to be only small fry, the faintest stars being the 
Barnard Proper motion star in Ophiuchi mag. 9'7, the star of 
large P.M. in centaurus discovered by Prof. Innes mag. 11-0. 
It is very probable that we know all stars within this sphere 
whose luminosity is greater than one hundredth part of that of 
the Sun. 

Prof. Eddington has made a comprehensive research 
about these stars and deduced some important results. The 
luminosities of the stars exhibit a very great range. Sirius the 
most luminous in the neighbourhood radiates about 48 times as 
much light as the Sun, while the tiny Innes star—the faintest 
star vet known, only one ten thousandth part. When stars in 
other parts of space are also considered the range in lumino- 
sity is found to be even much greater. 

For those binary stars with well observed orbits, the 
masses can be determined whenever their parallaxes are mea- 
surable. The few systems thus far studied, show that the 
masses of stars have no large range, similar that in their lumi- 
nosities, and are generally not far from the mass of the Sun. 
The Sun seems to be an average star, one-third of the number 
of stars known to us in this corner of space, are more lumi- 
nous while two-thirds are less luminous than the Sun. Further 
the luminosity decreases with spectral type—from the blue 
stars down to the red—the stars of late type of spectrum being 
all dwarfs. 

One other feature may also be noticed; the stars that are 
intrinsically brighter move on the average more slowly than 
stars less luminous and a change of nearly 6 5 Km. second 
in the transverse velocity per unit of absolute magnitude is de- 
duced by Prof. Eddington within a radius of 5 parsees. Adams 
has also found a great mean radial velocity for the [aint stars in 
the neighbourhood of the Sun. We shall have occasion to 
return to this point later. 


The Motions of Stars. 
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The transverse component, known as proper motion is 
determined solely by the comparison of the positions of a star 
at diflerent epochs. Accurate observations of the positions of 
the brighter stars began with Bradley in 1755 and since his 
time a large number of faint stars have been added in the 
various star-catalogues of precision. As the time-intervals 
between the catalogues increase, the proper motions of a 
larger number of stars are found with accuracy. The bright 
stars have been fully treated by Boss whose Preliminary 
General Catalogue stands as an. unrivalled source of informa- 
o giving the accurate Proper Motions of more than 6000 
stars. 

By the labours of Auwers and of Kapteyn the early ob- 
servations of Bradley have been carefully re-reduced, with the 
result that severe! reliable proper motions have been deter- 
mined. For the motions of faint stars, the chief sources of in- 
formation are the discussions by the present Astronomer 
Royal, of the Groombridge and the Carrington stars, and the 
comparisons of the ** Carte du Ciel " photographs taken at dif- 
ferent epochs in the Greenwich, Oxford and Helsingfors Zones. 

The motion of a star in the line of sight is determined by 
measuring the Doppler Fizeau Shift of the spectral lines with 
a spectroscope. The early attempts made by visual methods 
were generally unsuccessful, though Keeler with the great Lick 
telescope had measured the radial velocities of a few stars and 
some planetary Nebulae, The first reliable measures of radial 
velocities were obtained in 1890 by Vogel and Scheiner of 
Potsdam by photographie methods. The subject has, since 
been taken up at a number of observatories, the most impor- 
tant contributions coming from the Liek Observatory organi- 
sutions, where the radial velocities of more than 1200 of the 
| brighter stars have been determined. — Prof. Campbell and his 
Fu Colleague Wright have made vast improvements in the gy 
' of spectrographs by which a considerable gain in accuracy 1 

» been effected; the speeds of stars with sharp spectral lines are 
now being measu with a probable error of only 1 Km. per 
=} second; a systematic error depending on spectral type has 
however been discovered by Campboll, the largest amounting 
in the case of B type stars toabout 5 Km. per second, prob- 
ably due to pressure effect in the extensive atmospheres of 
such stars. ‘The radial velocities of a considerable number of 
faint stars have been observed at Mount Wilson, and the 
— Royal Observatory at the Cape has also pnblished some excell - 
ent measures. / 
—  — A consideration of the propa: motions of a few stars did 
not fail to convince Herschel that a part of the motions must 
be attributed to the motion of the Sun through space. By a 
simple graphical process he deduced the direction of the Solar 
motion from the proper motions of only 13 stars all that were 
— — 
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available in his time. . Herschel's position of the Solar apex 
R.A.— 262°, D — 26^? is in sensible accord with modern deter- 
minations. 

As more proper motions became known, the problem 
began to engage increasing attention. Two different methods 
have been developed by Airy and Bessel for determining the 
direction of the Solar motion assuming the random nature of 
the proper motions of the individual stars. A large number 
of investigations based on these methods have been made 
which have resulted in somewhat widely different values for 
the position of the apex. The R.A. in all these determina- 
Lions remained very nearly the same while there was a wide 
range in the values for the declination which seemed to depend 
on the magnitudes of the stars employed. Recently Weersma 
of Groningen has found the position of the apex by a method 
originally due to Bravais, which does not proceed on the 
random character of all stellar motions, but involves some as- 
sumptions regarding the masses. His result was A=17'51", 
D —31*:4 which may be taken as the best determination we 
have at present 

Kapteyn has examined in detail whether the different 
parts of the stellar system are relatively at rest. He finds 
that the velocity of the Sun is approximately independent of 
the system of stars whose proper motions are discussed in the 
solution. Weersma has shown how the position of the apex 
remains unchanged when stars of different galactic latitudes 
are considered. It is true there are discordances in the decli- 
nations of the apex according to the magnitudes of the refer- 
ence stars, but Kapteyn holds that these discordances are in 
the main, spurious, probably due to small systematic errors in 
the catalogue declinations depending on the brightness of the 
stars—errors which are known beyond doubt to exist. Proper 
motions being a much better criterion of stellar distances than 
magnitudes, he has shown conclusively that the declination of 
the apex does not depend on the distances of the reference 
stars. 

An entirely different value for the coordinates of the Solar 
apex was obtained by Kobold by following Bessel’s method. 
It was found difficult to reconcile the positions obtained by 
these different methods until Kobold himself pointed out that 
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be a circle. If the Sun also is considered moving, the velocity 
diagrams wil change into ovals, the elongation of the oval 
will depend upon the magnitude and direction of the Solar 
motion. By a graphical method Kapteyn analysed all the 
available propor motions grouping them for small compact 
areas in the sky, and found that the velocity curves were not 
simple ovals but pear-shaped figures which showed that the 
proper motions had a preference for two directions ; when 
these prevailing directions for the different areas were com- 
pared, it was clear that they fall into two groups, the direc- 
tions of each group converging to a point called the preferen- 
tial vertex 
Kapteyn announced in 1905 that the phenomena are satis- 
factorily explained by supposing that the great majority of 
stars whose proper motions are known, belong to one or the 
other of two great interpenetrating swarms whose motions 
relative to the Solar system make an angle of 100° with each 
other. The speeds are as 1:52 to 0'8 and the numbers of stars 
in the two systems are as 3 to 2. Further the motion of one 
swarm relatively to the other is found to be exactly parallel to 
the plane of the Milky Way. Kapteyn has given the name star- 
streaming or star drift to this tendency of star to move in 
certain favoured directions. From a study of 1900 stars 
whose proper motions are greater than 20° per century, Dyson 
has substantially confirmed Kapteyn's conclusions. He has 
also found a value for the separation-speed of the two drifts — 2-6 
times the velocity of the Sun, i e. about 48 Km. per second 
Schwarzchild has developed another method of represent- 
ing these peculiar motions which is called the Ellipsoidal 
hypothesis, In this theory, unlike Kapteyn's, the stars are 
all considered to belong to one system and if the components 
of their real motions are on the average great in one direction 
than in any other, these motions may be represented graphi- 
cally by all the radii of an ellipsoid whose longest axis coin- 
cides with the direction of preferential motion in Knpteyn's 
theory. This representation by Schwarzchild is found more 
suitable for discussing motions in the line of sight. It can 
rendily be seen that the principle underlying the two representa- 
| tions is practically the same—a greater mobility of stars in 
M two opposite directions—and both serve as a good first ap- 
* proximation giving the same results over the limited period 
| of time we can deal with. 
— A closer approximation than the two drift theory was 
discovered by Halm who pointed out that a certain number 












of stars form a separate third drift (called by him Drift O) 

| without seeming to pertisipaung in the two great drifts 

| of Kapteyn. "Their apparent motion is directed towards the 

Solar antapex and thus all stars of this drift would be at rest 
án space if the effect of Solar motion were eliminated. The 
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early B-type (Orion) stars on account of their smal! peculiar 
motions appear to belong exclusively to this drift. 

Prof. Turner has made an interesting suggestion which 
*cems to offer a reasonable explanation of these phenomena. 
He showed that the convergence of the preferential motions 
need not be interpreted as due to the motions being in parallel 
directions in space, but may be due to an actual convergence 
of their real directions. If the stars are assumed to move in 
very elongated orbits under the general attraction of the 
stellar system, the motions will be preferentially radial and 
will fall into two groups one moving to the centre and the 
other receding from it. From this point of view, it is easy to 
find an explanation for the drift O-phenomenon as exhibited 
by that group of stars situated at the apsidal positions of 
these elongated orbits. 

Recently, by applying some results of the kinetic theory 
of gases, Kapteyn has derived values for the average mass of 
stars at different distances and thence has attempted on dyna- 
mical principles. to give an explanation for the phenomena of 
the star-streams. He finds for the average linear velocity a 
value of 19:5 Km. per second for all distances greater than 200 
parsees, which gives a relative velocity of about 39 Km. per 
second for the two streams—a result agreeing fairly well with 
the velocity actually observed. 

The theory of star drifts has received substantial confirma- 
tion from motions in the line of sight. Several determina- 
tions of the Solar motion have been made from the material 
furnished by the radial velocities and the results are in fair 
agreement with those obtained from Proper Motions. Aa the 
radial velocities are determined directly in linear measure, 
the speed of the Sun can be deduced with a high degree of 
accuracy. Campbell has found a value of 19°5 Km. per second 
for the velocitv of the Solar motion. A recent determination 
by Forbes from a large number of observations, gives a speed 
of 22-73 Km. per second. The Sun's velocity forms one of the 
fundamental constants in stellar investigations, as the motion 
of the Solar system provides a much longer base line than 
any other available to the terrestrial observer. 


Moving Clusters. 
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logue. He found that in the region Taurus, there are a num- 
ber of stars whose proper motions seem to converge to a 
point The equality and convergence of these proper motions 
show that the stars must be moving with equal angular velo- 
cities in parallel directions. The spectroscopic determination 
of the radial velocities of a few of the bright stars gave con- 
clusive evidence that the members of the system possess the 
same linear speed. In the case of such moving clusters, the 
distances are by an indirect method determined with accuracy 
when the point of convergence found, and a complete know- 
ledge of the positions and luminosities of the individual stars 
can be easily obtained. 

Another remarkable cluster is the Ursa Major group which 
was first investigated by Ludendorff. This seems to be a 
highly flattened cluster and includes a number of other stars 
scattered over a great part of the sky. Herzprung has shown 
that the star Sirius belongs to the same association. The 
lateral extent of the cluster is about 50 parsees while the thick- 
ness may be only about 8 parsees. The velocity is 20 Km. per 
second towards R.A. 285° Dec. — 2”. 

Several clusters of a similar character have been detected 
during recent vears; chief among these are the Perseus cluster. 
the Scorpio—great cluster in the Scorpio— Centaurus region, 
the 61 Cygni group and the B-type stars in Orion. The motions 
and other peculiarities of these groups have been thoroughly 
investigated by Kapteyn, Boss and Eddington. A less impor- 
tant cluster has been recently added by Axel Corlin Streaming 
towards 8. Monocerotis. 

Prof. Eddington has drawn attention to the important 
fact that the chance attraetions of stars in the neighbourhood 
of these clusters seem to have no effect on the motions of the 
individuals and that the clusters preserve their motion in spite 
of the occasional disturbance from interlopers (non-cluster stars) 
in the region they happen to traverse. It is difficult to avoid 
the conclusion that the stars should be moving under the total 
attraction of the whole mass of stars and not under the sway 
of any particular individual or group. As Miss Clerke has 
said “these systems may be described as autonomous demo- 
J cracies."" 
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of the motion of individual stars, be taken as exelusiv 

to the motion of translation of the Solar Svstem. 3 Hedge Gate 
is known accurately in amount and direction, the mean paral- 
lactic drift gives at once the distance of the group. ‘The 
Astronomer Royal has investigated the proper motions of the 
G roombride and the Carrington Stars and has obtained an ex- 
pression for the mean Secular parallax of stars of different 
magnitudes in the region. Kapteyn has in this way made an 
extensive study of the distance of the B-type stars which are 
known to have very small individual motions and of groups of 
stars possessing other peculiarities in common. 

f The radial velocities, when treated in intimate association 
with proper motions, enable us to make independent estimates 
of distances of groups of stars. From the doctrine of ehances, 
are deduced the relations between the average speed in space, 
the average radial velocity and the average of all the trans- 
verse components, "Thus when the average radial velocity of 
^ group, cleared of the effect of the Solar motion, has been 
found, it is easy to calculate in linear measure, the average of 
all transverse components, The latter being already known in 
angular measure from the available proper motions, we have 
an indirect but effective method for inferriog the distance 
of the group. 

In a comprehensive study of the various problems con- 
nected with the Stellar system it is found necessary to con- 
sider how the several observed facts are connected with the 
stnr'sspectral type. In the words of Prof. Kapteyn !** the mix- 
ing up of all the spectral classes must singularly diminish the 
effectiveness of any statistical treatment. It is as if we inves- 
tigated statistically the size of all the members of the animal 
kingdom from the biggest to the smallest. It must be evident 
how much more effective must be the treatment of smaller 
groups such as the genera or the species.” 

A statistical study of the counts of stars according to their 









R-stars, as far as can be made out from the star-ratios, are 
found to be thinning out — rapidly ; 
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spectral type, our information is limited; but Shapley has 
pointed out that stars of the B-type are to be found even 
below the 9th or the 10th mag. but these should be real Milky 
Way objects. ] 

The B-type stars show a marked preference for the Milkv 
Way which is exceeded only by those peculiar objects, the 4 
cepheii variables the N-stars, the stars of the Wolf-Ravet tvpe 
and those with the c-characteristic all of which particularly 
congregate in the Galaxy. The stars of the other types do 
not exhibit such a preference to any high degree while the;dis- 
tribution of the M-stars is remarkably uniform without the 
least tendency for crowding near the Milky Wav. From a 
consideration of the mean parallaxes of stars of different spec- 
tral types, it will be apparent, how for the distant stars the 
galactic condensation is a good Criterion of the mean distance. 
A remarkable relation between a star's peculiar motion and its 
class of spectrum was discovered by Campbell in 1910, from a 
study of the residual radial velocities of about a thousand 
stars. He pointed out that the average linear velocities in- 
crease with advancing spectral type a result which has also 
been confirmed by Boss from a discussion of transverse motions 
A reasonable explanation for such a progression has been 
oflered by Kussell from a study of the stellar masses according 
to spectral Type. 

The relationship between the class of Spectrum and lu- 
minosity (absolute magnitude) has been investigated indepen- 
dently by Herzprung and Russell which has resulted in the 
important discovery of the existence of two series of stars which 
have been designated as Giants and Dwarfs. If the absolute 
magnitudes are arranged according to the type of Spectrum, it 
is found that in class B, the two series are coincident, but 
with advancing spectral type the gap between them widens, 
and in Type M, the stars fall into two distinct groups separated 
by a considerable interval. Adam's extensive determinations 
of absolute magnitudes amply confirm these significant facts. 

The stars of type B form a fairly continuous group, the 
mean absolute magnitude being zero, indicating an average 
luminosity of about a hundred times that of the Sun. The 
division of the absolute magnitudes in two groups is percepti- 
ble for the spectral classes A and F, but it is not until type G is 
reached that the two series actually split. The difference 
between the mean absolute magnitudes of Giants and Dwarfs 
for type M is as much as 11 magnitudes corresponding to a 
ratio of 1 to 10,000 in their luminosities. It is also apparent 
that, if the two series are treated separately, the luminosities 
of stars of any spectral class fall within narrow limits. 

_ The existence of the two series of “ Giants '" and ** Dwarf ” 
oset all previous conceptions regarding stellar evolution 
der of temperature. If Russell's views are correct, 
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the life of a star begins as a giant in class M. bv gradual con- 
traction, it gets hotter, changing the spectral tvpe sometimes 
even up to class B when cooling sets up carrving the star 
downward to the dwarf stage in class M. Eddington's famous 
researches on the life of a star from the theorctical side have 
provided substantial confirmation to this theory which has 
been deduced by Russell mainly from observational data. A 
significant relation is found to exist between the absolute mag- 
nitudes and the linear velocities of stars. Adams and Stromberg 
have found from an analysis of radial velocities that the speeds 
increase by 1:5 Km. per second per unit of absolute magni- 
tude— a result which is much smaller than Eddington's estimate 
of GS Km. from the transverse speeds of the nearest stars: 
the discordance is due, as Kapteyn has remarked, to the 
omission in the list of some stars with very small luminosity 
and proper’ motion. 

Further, for the same absolute magnitude the K and M 
stars seem to have higher velocities than those of F and Gtypes, 
the reason probably beirg that the linear speeds depend largely 
on stellar masses. 

Star-clusters. 


Passing on, from the individual stars and the galactic 
system, to the outer regions of space, we encounter some of 
the most difficult problems in sidereal astronomy. The 
methods of finding the distribution of the clusters in space 
are chiefly indirect, depending on the study of the apparent 
magnitudes and colour indices of the stars forming the cluster. 
Herzprung has shown how the distances of clusters can be de- 
«duced from the observations of the variables in these systems. 
He derives that the absolute magnitudes of these variables 
should be the same as those of the cepheid variables in the galac- 
tic system and as the mean distances of the latter are known 
with tolerable accuracy, it is possible to find an estimate of the 
distance of the cluster. From the Harvard determinations of 
the magnitude of the variables in the Lesser Magellanic cloud, 
he concludes its distance to be about 10,000 parsecs. Recent- 
ly Shapley has discovered some general properties of the globu- 
lar lusters. which can, with some confidence, be used for esti- 
mations of their distances The relation between luminosity 
and some particular characteristic is first studied for stars in a 
known system and if the same characteristic is found to exist 
in a cluster, the luminosity may with some truth be assumed to 
be the same as in the comparison system which thus affords « 
clue to its distance. The variable stars, the absolute magni- 
tudes of the 25 brightest stars, and even the simple angular 
diameter of the cluster have been adopted as criteria of the 

distance. In this manner, the distances of a number of clus- 
i ters have been estimated which have given us a true concep- 
f tion of the dimensions of these ob ects and- the gigantic scale 
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of the system to which these belong. The nearest cluster w 
Centauri is deduced to be 6500 parsecs distant, while there arc 
clusters at more than ten times this distance. Our present 
state of knowledge with regard to these clusters, seems to indi- 
cate that they are in a way associated with the Galaxy and 
that the bounds of the Milky Way system are probably more 
extensive than were supposed some time ago. 

Before concluding, 1 wish to take the opportunity of re- 
marking how important are the theoretical investigations in 
the solution of these great problems of sidereal astronomy. A 
persistent attempt at the interpretation of the facts gathered 
forms one of the greatest necessities for the progress of a 
Science. Schwarzchild’s elegant methods developed in his 
classical papers on stellar statistics have been of immense 
help in the analysis of the amazingly large amount of material 
supplied by present day observations. Eddington’s theoreti- 
cal researches on the internal constitution of stars have 
thrown much valuable light on the study of stellar evolution. 
In the many problems of stellar dynamics, Jeans and Ed 
dington, have made important contributions from their in- 
vestigations on the basis of the well-known laws of gravita- 
tion. Charlier has treated the problem of stellar motions by 
the methods of statistical mechanics in a manner analogous 
to the kinetic theory of gases. The theory of star-streams, 
the equilibrium of the galactic system, the dynamics of 
globular clusters, have all received attention during recent 
years. Developments in mathematical analysis and dis- 
coveries of new physical principles are constantly leading 
towards progress in these theoretical investigations. As 
Schwarzchild has once expressed it “ Mathematics, Physics, 
Chemistry, Astronomy march in one front; whichever lags 
behind is drawn after. Whichever hastens ahead helps on the 
others. The closest solidarity exists between astronomy and 
the whole circle of exact Science. From this aspect I may 
count it well that my interest bas never been limited to the 
things beyond the Moon, but has followed the threads which 
spin themselves from there to our sublunar knowledge ; I have 
often been untrue to the heavens. That is an impulse to the 
universal which was strengthened unwittingly by my teacher 
Seeliger and afterwards was further nourished by Felix Klein 
and the whole scientific circle at Göttingen. There the motto 
runs that Mathematics, Physics and Astronomy constitute 
one knowledge which, like the Greek culture, is only to be com- 
prehended as a perfect whole.” 

In this brief address, it has been my endeavour to place 
before vou how some of the facts regarding the structure of 
the stellar svstem have been recently added to our know- 
ledge. By the gradual accumulation of observations, spread 
over long periods, a new field of enquiry has been brought 
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under regular rescarch which has enabled us to obtain a glimpse 
of the form and dimensions of the vast stellar universe. It 
must indeed be admitted, our information regarding several 
fundamental phases is still fragmentary and that our know- 
ledge of the outlving portions of the system is yet somewhat 
speculative. But by the improved methods of attack at our 
disposal, the outlook nppears to be quite hopeful. 


A Statistical Study of some Examination Marks. — By P. V. 
Sesnu Iver and S. R. RANGANATHAN. 


(1) Nature of the Frequence Curves. 

(2) Fluctuations of the Mean and the Standard Deviation, Their 
effect on the minimum for & pass Disadvantages of s fixed minimum. 
Adjustmont of tho minimurn. 

(3) Probable Error in marking. Edgeworth’s Analysis nnd results. 
The margin of Probable Error in the neighbourhood of the minimum for 
each of the Intermediate subjects 

(4) The fixing of tho minimum. Its relation to the Mean and the 
Median. 

(5) Correlation of the attainments of the candidates in various 
subjects. The best correlated subjects— Physics and Chemistry. The 
best correlated subjecte—English and Mathematics. Fluctuations in tho 
value of tho corrolstion coefficicnts. 


On a practice in Interpolation.— £y K. B. Mapuava, 
Some considerations which indicate that generally, in an interpola- 
tion the best results will not be got by proceeding to the same order of 
differences throughout ; but by studying the character of the differences, 
and stopping in each ease at the point where they decrease to a 
minimum. 


The effect of resistance on celestial motions.— By K. B. 


MADHAVA. 

It is «omotimes held that the fall of meteors, the Zodiacal light, 
eto., suggost the possibility of some kind of resistance to the planetary 
and satellite motions. The secular variations of the elements are studied 
under this hypothesis; which suggests that, if the effect be appreciable in 
the motion of asteroids, which have small eccentricities in general, it 
must be remarkably great for the motion of the comete. But this is 
contrary to the known fact that tho effect of resistance on the cornetar 
motion i» very small if it oxists at all, and the question is raised why it 
should be so. 


Behaviour of Metallic-filament Lamps.—JBy S. NARAYAN. 
The paper discusses certain resulta obtained in the College of Engi- 
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amined by Geyslar tubes, and other special discharge tubes about Z5 crm. 
in length, furnished with two side tubulures, in which freshly prepared 
pure and well-driod silver salts were introduced to just cover the platinum 
electrodos sealed into these tubes, and the absorption cella used in the 
study of absorption were glass tubes of different engthe furnished with 
glass or quartz windows, 

= The experiments show :— 


(4) That the emission spectrum is a line spectrum depending on the 
nature of discharge. As the intensity of discharge increased 
"ome lines are reinforced while others disappear. 
(«6 The absorption spectra consists (1) of a banded spectrum in the 
yellowish-green region, and (2) of a principal absorption band 
e in tho ultraviolot, the width of this band depending on the 
E posee and thiekneas of the layer. 
(4) The principal absorption band shifts towards the less refrang- 
t ible side, with the increase of Atomic Weight. 
(1v) Boor'a Law does not seem to hold good in the case of these 
vapours, 


A modified form of double slit spectrophotometer.—By 
A. L. NARAYANA. 


Being engaged in some spectrographic work on the absorption spectra 
of vapours and solutions in tho visible and ultra-violet regions, the need 
for a good spectrophotometer is felt. And a modified form of double slit 
spectrophotornoter is devised, which is free from the defects of Vierordt« 
photometer and which possesses many of the advantages of the sector 
photometer. It consists mainly of an electromagnetically maintained 
pendulum (T=0-5*) the bob of which consists of two slits one above the 
other, whose widths can be adjusted by two micrometer screws. The 
slit widths are varied until equal illaminntion is obtained. 


Movement in »-dimensions.— By R. VATDYANATHASWAMTI. 


From the geometry of movement and from considerations of order 
in real apacos, the d ition i» roached of congruent transformations in 
non-Euclidean space with the Absolute Quadric Ex* — 0, as collineators 
represented by orthogonal transformations, viz. the reflections and the 
simple rotations are defined and discussed. The general regular con- 
gcuent transformation is shown to Hx 2p into a number of permutable 
simple rotations. Hy —— t ation of a Euclidean move- 
ment with its component at infinity, the theorems obtained are shown 
to be true for Euclidean space also. The analysis is offected of the 
general quasi-regular Euclidean movement. 


Thunderstorms in Trivandrum.— By K. R. RAMANATHAN. 


E. Some reaults of an analysis of the thunderstorm record kept in the 
x ivandrum Observatory are givon and a roason for the seasonal distri- 
‘bution of thunderstorms is suggested. Evidence is brought forward to. 


| show that thunderstorm activity is greatest when the gradient wind is 
loast and there is maximum Math rat for the formation of strong 



















tr $ ascending currents of humid air. 
5 On upper air correlations, — By P. C. MAHALANOBIS. 
| In recent years Dines hna develo a in which upper air 
= Te id —— dominating factor eh — the distribution of 
.  meteorological conditions on the surface of the earth. "Tho. ta 
.— -used are partly statistical in character, boing based on the high observ 
values «c ent of la wen the pressure at 9 
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kilometres above sea-level and various other elernentse In the present 
paper it is shown that there exist other heights nt which the pressures 
have got higher correlations. There is also true for partial coefficients, 
The position of 0 km. is thus not unique, and from the statistical point 
of view the peculiar importance of 9 km. is not sustained. 


On the correction of a coefficient of correlation for 
observational errors, — Hy P. C. MAHALANOBIS. 


Chapman (in à paper published in the Proc. Roy. Soc. 1920) has 
discussed the effect of correcting for observational errors He hns 
obtained vory high values for the corrected appor air correlations, even 
reaching unity or absolute certainty in certain cases, 

In the present paper it is shown that several grave statistical assump- 
tions are involved in the above discussion and also that these statistical 
assumptions are not justified in the oases of the upper air data consi: 
dered by Chapman. 


On the probable error of the component frequency con- 
stants of a dissected frequency curve.—By P. C. Mana- 
LANORIS. 


Part I. Symmetric dissection of the firat type.— Pearson has given 
the solution for the dissection of a symmetric curve For platykurtio 
curves, tho component means are different, while the standard deviation 
remains the same. In the present paper, probable errors of the compo- 
nent means are obtained and the results used for the determination of 
the reliability of dissection of the frequency distribution of heights of 
different Bengal Castes and Tribes. 


Part II. Symmetric dissection of the second type.—For leptokurtic 
curves the standard deviations are different while the means aro the 
samo. Probable errors are found and applied to a numerical case of 
dissection of Anglo-Indian heights. 


On the probable error of constants obtained by linear 
interpolation.—By P. C MaHALANORBIS. 


In Physica linear interpolation is very commonly used for finding 


the ** best " value of a constant. The straight line used for in lation 
should of course, be the line of best fit, which is statistically the same 


as the ncipal axis of the correlation ellipse. In the nt paper the 
probable error of a constant interpolated from the line of best fit iə 
calculated in terme of the means, the standard deviations and the 
correlation of the two variables. Nomerical examples will be given 


An automatic * make and break” key for the heating and 
high potential circuits of a Cool X-ray tube,—By + 
E. P. HARRISON and NARENDRANATH SEN. | 


On the experimental demonstration of the Tempera 
Radiation of Gasce.— By M.N. Sama) o ARR 
The author described an ment which he had carried out at the — 
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that the elements they had chosen possessed high ionisation potentials, 
and could not therefore be ionised to any appreciable extent at the term- 
peratures used by them. 

The author had previously given a theoretical (treatment of the prob- 
lem in several papers published in the Phil Mag. 1920 and 1921, in which 
it wae shown that the main factor in determining ionisation was the 
ionisation potential of elementa, as deduced from the quantum law 


whore, e—electronic charge, A= Planok’'s constant, convergence fre- 

quency of the principal series of the element. The less was the ionisa- 
~ tion-potential, the greater is the ease with which it can be ionised. The 
fraction x of atoms ionised onder the pressure F, and temperature T is 
given by the Nernat-formula 

x U 5 
END p —— a: — R5 f 

eme — Fann? 2 log T— 6-5. 
Where U is the heat of ionisation, and connected with F by the 
eVN 
3007 





log 


relation U = 


of heat. 

It is known that of all elements caesium has the lowest ionisation 

potential, (V —3, 83 volts), the next in order being HS, and K. The 
author therefore tried the experiment with Cs. The heating vessel was a 
vertical platinurm-tube furnace which could be heated to 1500°C by a 
current of 300-1000 Amp. trom a low-tension transformer. The bottom 
was closed by pieces of burnt magnesia, and a current of hydrogen was 
allowed to flow through the furnace. A plantinum, plantinum-rhodium 
thermocouple was placed along the axis of the tube for measuring tern- 
erature. A piece of Cs, Rb, or K was dropped from the top into the 
urnace. The metal vaporised, and dirplased Hə. The furnace contain- 
ing ionised caesium can be regarded às an electrolytic cell, with the 
platinum tube as one electrode, and the thermocouple as the other elec- 
trode. A potential of 1 to 6 volts was laid between the platinum tube 
and the thermocouple, with a calibrated milliamperemetor in series. 
The — of the milliamperemeter directly gave the resistance of 
the cell. 

It was verified that with pure hydrogen or pure air, there is no trace 
of conductivity in the cell. But as soon as Cs, Hb or K was dropped 
into the furnace, a huge conductivity was obtained, With caesium, at 
1250*C a current of 3 milliamperes was obtained under a potential diffec- 
ence of | volt. The ific resistance of the cell was found to be 50 
ohms. The conductivity decreased with decreasing temperature, and 
was not detectable below 800°C. Under the samo condition (1250°C) the 
resistances of Hb, and K vapour were found to be about twice and four- 
d times that of Cs» vapour. ~ 
~ l The results are in accordance with the author's theory and are 

believed to be the first vim eem demonstration that gases can be 
made conducting by heat alone. 





where N — Avogadro number, J —mechanical equivalent 


ji en Further Notes on newly designed Physical Apparatus.— 
LU 1x y Bi Ns Marri: 
zai iis paper contains an account of a number of demonstration appa- 
med by the author. A previous communication was sent to 
Congress hold in Bombay. — 
wing have been added since :— 
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No.2. Improved water model for heat conduction along a shewing 
radiation effect, 

No.3 Comparison of conductivitios by ** Null Method." 

No. 4. Apparatus for shewing convection of hot air. 

No. 5. Optical com pendium. 

No. 6. Mechanical Model for demonstrating Snell's Law. 

No. 7. Apparatus for shewing apparent contraction of stretched 
India Rubber on heating. 

No.8. Apparatus for shewing adiabatic heating of rubber on 
sudden stretching. 

No. 9. Apparatus for shewing equality of pressure at a point in a 
liquid, 

No. 10. Commutators (2 Varieties). 


The Pedal line family of a triangle —By A. NARASINGA 
Kao. 

In this paper the arrangement and the properties of the pedal lines 

a triangle are deduced from certain fundamental characteristics of 

the linear aggregate they constitute, such as, the number through a 

given point, the multiple and the coalesced members of the system, etc, 

The condition for the concurrency, the equation in homogeneous coordi- 

nates and other results aro thus obtained by a more natural and symme- 

tric method than the one given in text-books. The problem of de 

termining all triangles which have a common pedal line system is also 
touched upon. 


Some recent researches at Kodaikanal.—Ay J. EvERSHED. 
The Albedo of the Earth.— Hy C. V. RAMAN. 


The Molecular Scattering of Light in Gases.— By K. R, 
RAMANATHAN. 


Section of Chemistry. 
President :— Dr. N. R. DHAR, F.I.C. 
Presidential Address. 


Ixnpucen REACTIONS AND MECHANISM OF CHEMICAL 
CHANGE. 


Jf 4 and B chemically react with one another while A and 
Definition C do not under ordinary conditions, but do = 
1 so in the presence of the former reaction, the 

second reaction is eld to be induced by the first, in other 
words, a chemical change between one set of pia is 
* able of forcing or inducing a chemical 1 chanas Dat 

er set of substances potentis 2: 
Sharisa change. For instance wer an | | 
mercuric chloride is boiled : ilic a 
tion of the pesante. chloride to ¢ 
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The same change, however, takes place in the dark (Dhar 
Jour, Chem. Soc. 1917, 111, 690) if a few drops of a decinormal 
potassium permanganate are added to the mixture, as soon as 
the colour of the permanganate is discharged mercurous chlo- 
ride begins to separate out. 

This phenomenon appears to be of general occurrence. 

Ganucatts Thus it has been found out that the reduc- 

y of in- z á - 
duced reactions. tion of mercuric chloride and bromide by 
' oxalic acid, tartaric acid, citric acid, malic 
acid, malonic acid, glycollic acid, cane sugar, grape sugar, 
glycerine, lactic acid, hydroxylamine, hydrochloride, hydrozinc- 
hydrochloride, etc., the reduction of gold chloride, by several 
reducing agents, and the reduction of silver nitrate, cupric 
chloride and selenious acid (to Selenium) by various organic 
acids are promoted by the addition of such oxidising agents as 
potassium permanganate, potassium persulphate, manganese 
dioxide, potassium nitrite hydrogen peroxide, ceric salts ete. 

(Dhar Proc. Akad. Vetensk. Amsterdam. 1921, 23, 1074). 
|? Tt is a remarkable fact that this effect is particularly 
noticeable in those reactions, which are very sensitive to light. 

According to the customary nomenclature. the faster 
reaction is called the primary reaction and that which appear: 
to be forced along or induced by contact with the primary 
change is called the secondary reaction. The substance which 
takes part in both reactions is called the actor, the substance 
which takes part in the primary reaction is called the inductor, 
and the substance which takes part in the secondary reaction 
is called the acceptor. The way in which the inductor acts 
is not known and hence these induced reactions form a branch 
of catalysis. 


Oxidation reac- 


tions, 
Primary change. Secondary change. 
Mercurie chloride + Sodium sul- Mercuric chloride + Sodium 
phite. arsenite. 
D T * Formic acid > "ics P 
$3 zm + Sodium :u * + ES 
phosphite. | 
is T + Sodium sul- ^ M + Arsenicus 
Y» phite. acid. 
+2 ” + Sodium r. s» + E 
| phosphite. | 
Sodium sulphite + Air Sodium nitrite + Air. 
eS ae — Potassium oxalate + ,, 
TNT LLES + on Ferrous ammon+ ,, 


Ste ieee = sulphate. 


Ti + Oxygen . Toons hydrox- + Oxygen, 
Ti . ide. 
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Oxidation reac 


tions. 
Primary change Secondary change 
Sodium sulphite + Oxygen ee ee hydrox- + Oxvgen. 
ide 
^x + " Nickelous hydrox- + * 
ide. 
is E * = Cuprous oxide B * 
Sulphurous acid + Air Ferrous sulphate + Air. 
+ T * ., Stannous chloride + ., 
— hydrox- + Oxygen Niekelous hydrox- + Oxygen. 
ide ide 
Cobaltous hydrox- + i * + * 
ide. 
Manganous hy- + F 7 an * $3 
droxide 
Cerous hydroxide + 3 T RA * 
Sodium  snlphite + Air Sodium arsenite + Air. 
7 9 + s Manganous hyv-+ ,, 
droxide. 
nA A + ,, Sodium  thiosul-+ ., 
phate. 
Stannous chlo- * ,, Ferrous ammon + ,, 
ride | sulphate. 


In all the above mentioned cases at first the primary 
change, that is, the oxidation of the easily oxidisable substance 
takes place and this primary change induces or promotes the 
secondary or the induced change that is the oxidation of the 
difficultly oxidisable substance. 

In several of these induced reactions we determined the in- 
duction factors. but unfortunately hardly any conclusion could 
be drawn from these induction factors as to the mechanism of 
these changes. 

Oxidation has also been induced in the following substan- 
ces in presence of sodium sulphite which was itself oxidised 
by passing oxygen gas through the mixtures. 

Urea, starch, grape sugar, cane sugar, potassium oxalate, 
sodium acetate sodium tassium tartrate, sodium formate, 
sodium citrate, acetone, chloral hydrate, chloroform, glycerol, 
quinine sulphate, sodium succinate, methyl alcohol, ethyl alco- 
bol, phenol, glutaric acid, maltose, potassium steerate, chole- 

erol, anthraquinone acetanilide, brucine, phenol phthalein 
gum ara ute > —— EX. — — aeu. 
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sodium acetate, sodium potassium tartrate, sodium formate, 
sodium citrate, acetone, chloral hydrate, glucerol quinine sul- 
phate, sodium benzoate, sodium succinate, methyl alcohol, 
ethvl alcohol phenol, phenolphthalein and gum arabic, 

In the following cases of oxidation, either in presence of 
sodium sulphite or freshly precipitated ferrous hydroxide 
along with carbon dioxide, the presence of aldehyde (which is 
an intermediate product of oxidation) was detected by Schiff's 
reagent :-—— 

Methyl alcohol, ethyl alcohol, amyl alcohol, glycerol glu- 
taric acid, phenol and brucine. 

In the case of oxidation of benzyl alcohol, acid test was 
obtained with litmus. 

The wide application and the general usefulness of these 
induced reactions are evident from the fact that these various 
compounds which do not undergo oxidation by oxygen under 
ordinary conditions can be readily oxidised when they are 
mixed with sodium sulphite or ferrous hydroxide, which ts it- 
self being oxidised. 

It is evident that there will be different stages of oxida- 
tion of these organic compounds until the final products of oxi- 
dation are obtained. i 

It is impossible to ignore the importance of these reactions 
in their relation to the phenomena of oxidation and reduction 
in the animal body. It is well known that a molecule of 
stearic acid taken into the body in the form of fat undergoes 
combustion, so that eventually each of its eighteen carbon 
atoms will be converted into carbon dioxide but no one 
imagines that such a change is immediate or direct —that every 
carbon atom simultaneously parts with its attached hydrogen 
atoms nnd by combining with oxygen yields carbon dioxide 

à; : and water We have brought about the 

Relation to lifo same change in the laboratory with potassium 

sich oa trie stearate by inducing its oxidation by the 

primary oxidation of sodium sulphite or ferrous hydroxide by 

passing oxygen through the mixture at the ordinary tempera- 
ture. 

In the animal body, acetie acid is oxidised with great 
ease to carbondioxide and water. Its oxidation in the labor- 
atory has been effected by us with the help of sodium-sul phite 
or ferrous hydroxide when it is being oxidised by passing 
oxygen through it. s ; 

The substance undergoing active metabolism in the animal 
body, comprising the proteins, carbohydrates, fats and their 
derivatives, are practically entirely resistant to oxidation by 
oxygen under ordinary conditions, yet in the animal body the 
carbon of all these of compounds is readily oxidised to carbon 
dioxide. It is generally conceded that some process of activa- 


tion of the atmospheric oxygen must take place in the body in 


9 —— — PR e 
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order to account for the observed chemical changes. It is 
remarkable that a very large number of such biochemical oxi- 
dations have been imitated in tho laboratory bv the simple 
process of induced oxidation as already mentioned. We are 
now engaged in further generalisinz this tvpe of induced oxi- 
dation and in finding out the intermediate products of oxidation 
in these cases. 

It has been shown in a previous paper that the oxidising 
power of hydrogen peroxide is greatly accelerated in presence 
of ferrous and ferric salts, thus if tartaric acid or starch and 
hydrogen peroxide be brought together at the ordinarv temper- 
ature hardly any chemical reaction takes place, but as soon as 
a ferrous or a ferrie salt is added the oxidation of tartaric acid 
or starch rapidly takes place (Dhar Jour. Chem. Soc. 1917. III, 
694). "There is a great importance of reactions of this tvpe in 
the explanation of oxidations in the human body. The food 
in the animal body is oxidised by the rie un ue ag oxygen 
giving us heat and energy. In the animal body there is 
evidence with regard to the formation of a peroxide from the 
oxygen taken up by the animal and this peroxide oxidises the 
food taken up in the body. 

As we have shown in the laboratory, that iron salts (either 

i ferrous or ferric) markedly accelerate the 
Explanation of oxidising power of the peroxide, similarly in 
the use of iron £ 2 n : 
salts in medicine. the animal body the iron in haemoglobin 
present in the blood catalytically accelerates 
the oxidation of the food stuff by the peroxide formed in the 
body from the inhaled oxygen. Now when there is deficiency 
of iron in the blood, the animal body suffers from anaemia be- 
cause the amount of catalyst necessary for rapid oxidation falls 
short. At this stage any iron salt taken in the system will 
supply the natural deficiency and the necessary amount of oxi- 
dation will take place. "This is the probable mechanism of the 
internal use of iron salts whether ferrous or ferric in medicine. 
It has also been observed that induced oxidation can take 
place in the acetic fermentation of alcohol. 

It is well known that a solution of sodium arsenite is not 

. oxidised by atmospheric oxygen under ordi- 

Negative Cata- nary conditions. On the other hand, a 

e "ua induced solution of sodium sulphite is readily oxi- 
dised to sodium sulphate. — 

Now if we mix the two together both the oxidations go on 
simultaneously. At the same time a curious phenomenon 
takes place. The velocity of the oxidation of sodium sulphite 









a powerful negative catalyst in the exida 
slow oxidation in presence of sodium sı 
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being oxidised, slows down to a marked extent the oxidation of 
sodium sulphite by atmospheric oxygen. Moreover we have ob- 
served that manganous hydroxide, ferrous hydroxide and 
sodium thiosulphate which are slowly oxidised by passing 
oxygen in presence of a solution of sodium sulphite markedly 
retard the oxidation of sodium sulphite. Also ferrous salts 
retard the oxidation of stannous salts in air. It appears pro- 
bable therefore that the phenomenon of negative catalysis is 
possible only when the catalyst is liable to be oxidised. These 
cases are of great importance in connection with the contro- 
versial question of negative catalysis. 

Ina previous paper (Dhar Jour. Chem. Soc. 1917, III, 707) it 
has been shown that manganous salts act as powerful negative 
catalysts in the oxidation of formic and phosphorus acids by 
chromic acid and manganous salts easily pass into the manganic 
state. Moreover it has been shown by various investigators 
that some organic substances notably quinol, brucine, etc., act 
as negative catalvsts in the oxidation of sodium sulphite by 
oxygen, all these organic substances are themselves readily 
oxidised. It is well known that the oxidation of phosphorus 
bv oxygen of the air is retarded by the vapours of various 
organie substances, e.g. ether, alcohol, turpentine, etc., and the 
oxidation of chloroform is retarded by the presence of a small 
quantity of aleohol. Now all these negative catalysts are good 
reducing agents, and are themselves readily oxidised. Hence 
in oxidation reactions the phenomenon of negative catalysis 
takes place when the catalyst itself is liable to be readily 
oxidised. 

lf we expose a mixture of sodium sulphite and sodium 
arsenite to atmospheric oxygen, according to Schonbein (Jour. 
Prakt. Chem. 75, 99, 1858) one atom of oxygen should go to 
oxidise one molecule of sodium sulphite while the other atom 
would oxidise a molecule of sodium arsenite in the same time. 
The oxidation of sodium arsenite is a very slow chemical 
echange and in order that Schonbein's law be applicable it 
follows immediately that the oxidation of sodium sulphite 
which is fairly rapid, should become a slow change, and the 
velocity of this oxidation should become equal to that of the 
oxidation of sodium arsenite, because the same amount of 
oxygen will be taken up by the reducing agents in the same 

* time. As a matter of fact from our experiments we have 
y. observed that in presence of sodium arsenite or potassium 
hf, oxalate or manganous hydroxide or ferrous hydroxide the veloc- 
ity of the oxidation of sodium sulphite by air becomes very 
small. We assume that a molecule of oxygen splits up in this 

ction into two atoms and each atom oxidises one of the 
| reducing agents. Now as a solution of sodium sulphite is 
| much more readily oxidised than a solution of sodium arsenite 
it becomes difficult to understand why the other oxygen atom 
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instead of attacking the readilv oxidisable unacted sodium 
sulphite attacks the much more difficultly oxidisable sodium 
arsenite. Or, if we assume that at first a peroxide of the type 
of Bodlander's benzoyl peroxide (Ahrens Samm 3,470, 1899) 
is formed as a combination of the sodium sulphite with a 
molecule of oxygen we are still encountered with the same 
difficulty. In this case we shall have to assume that this 
peroxide instead of attacking the readily oxidisable unattacked 
sodium sulphite will attack the less readily oxidisable sodium 
arsenite by preference. It seems, therefore that the onlw 
course left to us is to find out the explanation in view of the 
formation of a complex of sulphite and arsenite or of sulphite 
and oxalate, and that this complex is oxidised asa whole. It 
is well known that complex oxalates and sulphites do exist. 
It has been observed ina previous paper (Dhar, Proc. Akad. 
Vetensk. Amsterdam, 23, 299, 1920) that in 
Intermediate the oxidation of sulphite and sulphurous acid 
—— forma- the sulphite ion is the active agent. On the 
ion as an explana- ate? : 
tion of negative addition of an arsenite to a sulphite, a com- 
catalysis. plex which itself is oxidised as a whole is 
formed. At the same time the velocity of 
the oxidation of the sulphite becomes less due to the decrease 
in the concentration of the sulphite ions, arising out of the 
formation of a complex of sulphite and arsenite or oxalate. 
Hence it seems that the only plausible explanation of the 


negative catalysis stands on the hypothesis of the formation 


of an intermediate complex compound, 
The phenomenon of induced precipitation is of common 
— occurrence. When any one of the phos- 
rocipitation phates of iron, aluminium or chromium is 
i precipitated by sodium phosphate in pre- 
sence of acetic acid and calcium chloride the precipitate after 
being thoroughly washed with acetic acid gives test for calcium 

with ammonium oxalate. 

Similarly strontium or barium phosphate is precipitated 
along with ferric phosphate or aluminium phosphate or chro- 
mium phosphate evep in presence of acetic acid. 

When any of the hydroxides of iron, aluminium or chro- 
mium is precipitated in an excess of concentrated ammoniuni 
hydroxide in presence of copper sulphate, zinc sulphate, nickel 
chloride or cadmium nitrate, the precipitates even after being 
thoroughly washed with concentrated ammonia give test for 
the ions in presence of which the precipitation has been carried 







out. | | 
arium carbonate is precipi- 
imi bate Kamen y dE thats 
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Moreover when a little of sulphuric acid is added to a 
solution of calcium or strontium or barium chloride containing 
ferric or chromium or aluminium salt the precipitated sul- 
phates of calcium, strontium or barium contain iron or alumi- 
nium or chromium. Similarly lead sulphate is precipitated 
along with barium sulphate even in presence of a large excess 
of ammonium acetate. 

Magnesium oxalate js precipitated with barium or stron- 
tium or calcium oxalate in presence of an excess of ammonium 
chloride and ammonia. 

These facts make it clear that the phenomenon of induced 
precipitation is of very general occurrence. 

The action of copper on 20%, nitric acid though slow at the 
ordinary temperature can be accelerated by the inductor 
nitrous acid. If two pieces of copper wire are put into two 
test tubes containing the same amount of 20% nitric acid and 
one of the tubes kept at rest, whilst the other is vigorously 
shaken, it will be found that contrarv to our ordinary expe- 
rience the copper in the tube at rest will dissolve much 
more quickly because the inductor nitrous acid remains in 
contact with the copper in the tube at rest. 
whilst in the other case, the inductor is 
diluted throughout the whole mass of nitric 


Copper and Nitric 
Acid. 


acid. 

On investigating these various cases of induced reactions 
we were naturallv led to the more general conclusion that one 
chemical change should induce another chemical change of the 
—same type and we tried to verify this conclusion. We found 
that the reduction of mercuric chloride by such different re- 
ducing agents as formic acid, sulphurous acid, phosphorous acid, 
etc., induce in all cases the reduction of the same substance. 
e.g. mercuric chloride, by sodium arsenite. We also investi- 
gated other changes as for instance the decomposition of un- 

stable substances. It is well known that 


Potassium chlo- 
rate docomposes 
more readily in 
presence of decom- 

osing ammonia 

ichromate or po- 


ammonium dichromate decomposes readily 
into nitrogen, water and chromium oxide, 
also the decomposition temperature of po- 
tassium persulphate is lower than that of 
potassium chlorate, and it has been found 





tassium peraul- 


— that in presence of decomposing ammonium 
p "n re 


dichromate or potassium persulphate the 
decomposition temperature of potassium 
chlorate is appreciably lowered. In this connection it wil] be 
of interest to investigate whether the presence of an easily 
decomposable explosive will lower down the decomposition 
temperature of a difficultly decomposable explosive, and thi« 
investigation will throw light on the velocity of decomposition 
of mixed explosives. 
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Farmer (Jour. Chem. Soc. 1920, 117, 1603, 1432) has re- 
cently shown that the velocity of decom posi- 
—— — tion of high explosives becomes greater in pre- 
— la E ———— sence of another explosive which is more 
another change of Teadily decomposed. As far our experi- 
the samo nature. ments HO we are inclined to the view that 
one chemical change will either promote 
or induce another chemical change of the same nature. 

Being occupied so far with the question of acceleration 
and retardation of the velocity of chemical reactions, it would 
Mechanism of che. YOt be out of place to say a few words 

mical change. about the velocity itself. Within the last 
: — few years a great deal of theoretical work 
in this direction has been done notably by Perrin and Lewis. 
In a recent article (Ann. Phys. 1919 (9), 11, 5) Perrin shows 
that Arrhenius’ equation for reaction velocity and temperature 
pe eas can be derived from the Planck or Wien 
— — is the radiation law on the assumption that the 
h of all chemi- : . S 
cal changes. chemical action depends on the absorption 
of a nearly monochromatic radiation. In 
other words, these investigators postulate that radiation is 
the entire Motif of all chemical reactions, as well as of radio 
activity and changes of state. 

From our experimental work (Proc. K. Akad. Vetensk. 
Amsterdam, 1920, 23, 308) it has been observed that radiation 
is an essential factor in a chemical change, although the hypo- 
thesis of Perrin isstill of a qualitative nature. Recently Lang- 
muir, criticised adversely this hypothesis, HR ecd eiit di 
with Langmuir Lindemann published a paper (Phil. Mag. 
Nov. 1920) in which he proved that according to Lewis' radia- 
tion hypothesis of the velocity of chemical reactions, the rate 
of cane sugar inversion in the presence of hydrochloric acid 

: should be about 10—13 times greater in sunlight than in the 
dark. He adds * yet the reaction proceeds at appreciably the 
same rate whether exposed to sun light or not. Our experi- 
ments do not corroborate the above conclusion. We have 
found that a solution of cane sugar can be completely convert- 
ed into a mixture of invert sugars at the ordinary tempera- 
ture by exposing it to tropical sunlight even in absence of 

. acids, and the inversion of cane sugar in the presence of 
hydrochloric acid is markedly accelerated by sunlight (com- 

pare Dhar Zeit. Anorg. Chem., 1920). ue | — | 
-— It should now be emphasised that there is no fundamental + 
f | difference between the mechanism of photochemical and ther- | 
malreactions. Ina photochemical reaction the radiating body 
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From the foregoing remarks it is clear that there ia a lot 
of theoretical and experimental evidence more of a qualitative 
nature than quantitative, in support of the radiation hv po- 
thesis which seeks to establish a connection between chemical 
changes (thermal, photochemical and catalytic) and radiation. 
Hence instead of discarding the radiation hypothesis we should 
try to bring fresh evidence both theoretical and experimental, 


in support of the hypothesis and try to make it more quanti- 
tative. 


Absorption of light by some acids and their salt solutions, 
a new method of determining extinction-coefficient 
in the ultra-violet.—By J. C. Guosu. 


_ ^ new mothod of determining absorption coefficient in the ultra- 
violet has been described, independent of rotating sector method. The 
absorption spectra of nitric, nitrous and salicylic acids and their salts 
have been studied, and it is found that in the last two cases, thore is 
change in absorption epectra on salt formation. 


West Coast Sardine Oil.—B8y P. K. Kuror, J. J. Sup- 
BOROUGH and H. E. War3on. 


This oil (ef. Report. Ind. Sc. Congress 1920) has boen examined 
from the point of view of refining, hydrolysing with castor seed lipase, 
reducing (hardening) and sulphonating. 

The oil is easily refined provid its acid value is not too high. 
and can be hydrolysed by castor seed lipase, but requires a relatively 
larger amount of the lipase than most vegetable oils. It ia readily 
hardened and gives nearly colourless, odourless products. It can be 
—— but the product is dark coloured compared with Turkey 

ed Oil. 


Preliminary Note on the Chemistry of neem oil.—H 
P. HAMASWAMI AYYAR. 


Neem oil in addition to Glycerides of fatty acids contains both an 
odoriferous principle containing sulphur and a constituent with a bitter 
tasto. 

It is shown that the odour of the oil can be removed by partial 
hydrogenation, and that the bitter principle can be removed by 
shaking the pressed oil with 87 per cont (by weight) alcohol. or pre- 
forably by extracting the seeds t with aleohol to remove the bitter 
principle and then with ether to remove the oil. 

The acids obtained from the oil after removal of unsaponifiable 

Ww, matter have been examined. The method adopted was conversion into 








"t methyl esters and fractional distillation under reduced pressure. So 
: far palmitic, stearic and oleic acids have been identified. 
H- Tho work is being continued. 
| The investigation of the composition of neem oil and the 
ER detection and removal of the impurities.— By N. A. 
2 |. XaAJNIK and Sh. Md. ABDULLAH. 
£ ^". ‘The physical and chornical constanta of tho oil were determined, and 





as a result of 


wv 









the experimental work, the following conclusions were 
< AS TO 


fudy of the constants of the oil help us a good deal in the 
vestigation of the composition of the oil. > 
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2. The chief cause of the bad smell is the presence of the allyl radi- 


eal (unsaturated and hence hydrogenation may remove the bad 
odour), 


The chief cause of the bitterness of the oil is due to the presence 
of certain alkaloids—probablv quinine and cinchonine or some 
new ones. The exact alkaloids could not be definitely sottled. 

4. "The oil can be purified for commercia! purposes, by first filtering 
it through animal charcoal (proviously heated to red hot tom- 


perature!) and followed by vigorous treatment with IK Cr 0; and 
H380, in the ratio of 0'759% : 1:595. 


3. 


Hydrogenation of oils.— By J. W. PAUL. 


Catalyser used was reduced nickel. Nickel obtained from its oxalate 


was an unsuccessful catalyst, that obtained from calcined nitrate was 
better, but the best catalyst was obtained from nickel carbonate, by 
heating it for about half an hour, in a current of pure hydrogen, at a 
temperature between 215-218*C, and then gradually cooling it. jJ 

The glass of which the tube, for the reduction of the nickel salt, 13 
made seems to be largely responsible for the activity of the catalyst. 

Oils should be hydrogenated in vessels in which the catalyst has been 
prepared. 

Barra oil was solidified to a jelly-like, light pale-groen, transparent 
substance. Til and Mabua oils were also solidified. 


The reaction between sodium sulphite and sulphur.— By 
H. E. Watson and M. RAJAGOPALAN. 


The conditions of the reaction between sodium sulphite and sulphur 
in presence of water have been studied. Most of the determinations were 
made at 00? and 80° at which temperatures the rate can be conveniently 
measured. : 

In moderately dilute solutions thiosulphate is formed rapidly: in vory 
concentrated solutions the rate is somowhat le«s, but in all cases the rate 
of reaction is very greatly increased by the addition of a large excess of 
sulphur, and under favourable conditions the conversion to thiosulphate 
is complete in less than two hours. 


Other factors such as the rate of stirring and the effect of catalysts 
have been studied 


Temperature-coefficients of some reactions.—By R. C. 
BANERJI. 


i wi ions 
The kinetics and temperature-coefficients of tho following react : 
which * sensitive to light, have been studied in the dark :— 


iodic acid—velocity coefficients were deduced 

id rios pesi osi ie a EP AEE denii Y The —— od found e 
lecular, the temperature-coefficien ing 3:27 betwee i 

20°C and 59°C — 2-06 between 59°C and 69*C ; and Arrhenius 


Ki A(T;—T,) 
A calc. according to the equation log = — was 
found to be 5213. 
2) CCI,COOH —CHCl; + COn. A. € 
The change was followed by titration with al 
Á 90*C, and Arrhenius’ A-8117. HC! or H;*« 
* total acidity of the solutions, — = = 
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The equilibrium between a mixture of acetic acid and 
trichoracetic acid and their esters.— By D. D. KARVE 
and J. J. Suprorovcn. 


The Equilibrium :— 


CH;.CO,H + CCl, CO, Et —»- CH,.CO,Et +CCl, CO,H. 
has been studied at 30*. 


At given intervals of time three titrations were made, cach with 4 
gram of tho mixture :— 


l. Free acid by titrating with standard ammonium hydroxide using 
litmus as indicator. 

2. Titration in the cold with standard sodium hydroxide with 
phenolphthalein as indicator. The difference botween this and 
the first titration gives the amount of ethyl trichloracetate. 

3. Complete saponification with sodiam hydroxide and titration of 
the excess of caustic soda with standard hydrochloric acid. 
The difference betwoen the total alkali required for eaponifica- 
tion and that used under (2) gives the amount of ethyl 
acetate in the mixture. 

i The results show that equilbrium is attained only after some 170 
ays. 

If equivalent quantities of ethyl acetate and trichloracetic acid are 
used in one experiment and equivalent quantities of acetic acid and 
ethyl trichloracetate in another, then at equilibrium the ratio of ethyl 
acetate to ethyl trichloroncotate is always roughly 1: 1. 

e values of tho reaction velocities for the changes 


CH; CO,H +CCl,.CO,Et—»CH COLE t +CCl,Co,H 
CCl5 + COH + CHs.CO,Et—»CCl. CO,Et + CH; CO,H 
have also been determined st 30°, | 


Coagulation of manganese dioxide sol by different elec- 
* trolytes —By P. B. GANGULY. 


A sol of manganese dioxide was prepared being stabilised by means 
of gelatine and the coagulating effects of about thirty different elec- 
trolytes were investigated. The minimum quantity of electrolyte neces- 

. Sary to bring about coagulation in a fixed time was found out in every 
case. The order found did not follow Schulze's law, several of the trival- 
ent and bivalent electrolytes having a far lesa precipitating power than 
many of the monovalent ones. 

he effects of variation of concentration of the sol were also studied 

and curves were plotted showing the relations between the quantities 
of an electrolyte necessary for coagulation and the concentrations of the 
sol. It has been found that in certain cases, viz. sodium chloride, 
cadmium nitrate, otc., with the continual incroase of the concentration 
of the sol the quantities of the electrolyte necessary for coagulation 
first increases and thon decreases; in other cases, viz. silver nitrate the 
quantity of tho electrolyte first increases then decreases and again 
increases with the continual increase of the concentration of the sol. 

It remains constant in the case of load nitrate and increases gradually 

in the case of strontium chloride. 





TA Alcoholysis of the menthyl esters of some ajf-unsa- 
turated acids and of their saturated analogues.—By B. 
JDASANNACHARYA and J. J. SubpBOROUGH. 

The polarimetric method has been adopted for determining the rates 
of tell ees of the menthyl estera of — acid, ecrotonic acid, 
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phenylpropionie acid, and cinnamic acid with methyl alcohol and also 

the corresponding methyl esters with menthol, Hydrogen chloride 
was used as catalyst in each case. It is found that the value of the 
velocity constant is much smaller than when ethyl esters are used in 
place of the menthyl esters, Tho effect of the «8-olefine linking in 
the crotonate and cinnamate is to reduce the values of K to about 
l/10th of those for the corresponding saturated estors. 


An attempt to prepare red sulphide dyes from dyes of 
other groups by replacing the auxochromes by mer- 
captan groups.— By E. R. Watson and Sıkı Bunu- 
SHAN DUTT. 


Bonzene-azo—Naphthy!—L- mercaptan, C,H,N =N —C HSH (L) waa 
prepared by Leuckart's reaction on benzene-azo—L-naphthyl amine; and 
tri-p sulphydrozy—tripheny!—carbonol anhydride 


C — C H ,— SH 


6 4+ 
Se H 47 SH 
by Louckart's reaction on p-rosaniline. 


The former is coloured and soluble in sodium sulphide but gives 
very poor dyeings from a sulphide wat. The latter is colourless. "This 
result was unexpected in view of the colour of thioindigo red, 


An attempt to prepare red sulphide dyes by introducing 
mercaptan groups into dyes of the azine, oxazine, _ 
hthalein acridine and nitroso groups.—By E. R. 

ATSON and SrikHi BHUSHAN Dorr. 


Amido sulphydrory phenazonium hydroxide 


N 
QOO = ae 


OH Chs 
: has been prepared diazotising Safranine B (A 
Tea jectiog to ——— reaction. Sibis a sulphide « 
" teresting, being dull violet. | T 
PE. Dimethyl amino amino sulphydroxy phenazine rod ee 


b A" 










Safranine) and sub- 
ye but the shade ie not 








1922.) Indian Science Congress, I.5.C. 69 


prepared pared by the condensation of nitroso —— —— and m pen" 
ine disulphide, is a sulphide dye —— reddish brown sha which 
are however very sensitive to nacida an 


Dimethyl amino hydrory aulphydrory phenazine 


ES SH 
TIE 


prepared from the above by diazotising and boiling with water i# a 
— * dye. The shades are similar but duller than those of the above 
dyeatuff and are also sensitive to acids and alkalis. 


Dimethy! aminoe sulphydroxy naphtho phenoxazine 


om OO 


cil? SH 


prepared by the condensation of nitrosodimethylaniline and B naphthol 
disulphide, | is dark blue and insol. in sodium sulphide. 


Dimethylamino-sulphydroxry SUE 


: N^ SH 
(oO 


r — by the condensation of nitrosodimethylaniline and thioresorcas 
* lue d insoluble in sodium — 


Thio fluorescein 
y * Oo 









| tion thalic and thioresorcin ie 

caustic soda soda and eres sofphide but is not nbsorbed by 

Ps x Ls ad 
Cra T * 
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Diamido disulphydroxy acridine 


CH 
Ho SH 


| 
HN NH, 


pepe by the condensation of formaldehyde and m phenylene diamine 
isulphide and oxidation of the product with ferric chloride is soluble in 
sodium sulphide and dyes light brown shades on cotton. 


Dinitroso thioresorcin, prepared by the action of nitrous acid on 


thioresorcin is soluble in sodium sulphide with a brown colour but has 
little affinity for cotton. 


The preparation and properties of azo-dyes containing 


mercaptan groups.—Sy E. R. WarsoN and Sreat 
BuusHnawN Dorr. 


The following new hydroxy mercaptans were prepared as intermedi- 
ates by Leuckart's reaction on the — —— dur Mert cene — 
m. Hydroxy phenyl mercaptan, C,H, OH(1) SH(3) 
I1 Hydrory-5-naphthyl mercaptan, Cj4H« OH(1) SH(5) 
2. Hydrory-7-naphthyl mercaptan, Cj,H4 OH(2) SH(7) 
S. Hydrozy-0-naphthyl mercaptan, Cj4,H«, OH(2) SH(5) 
and the following dyestuffs were prepared from them :— 


Benzidine disazo-m hydroxy phenyl mercaptan which is brownish 
yellow in colour, readily soluble in sodium sulphide and has good affinity 
for cotton. 

—— D mop mercaptan is red but only 
slightly sol. in sodium sulphide and has little affinity for cotton. s 

_ Henzidine-disazo-2-hydroxy-7-naphthyl mercaptan is red but only 
slightly sol. in sodium sulphide and has little affinity for cotton. 

Benzidine-dísazo-2-hydrory-o-naphthyl mercaptan ia crimson, soluble 
both in caustic soda and sodium sulphide and dyes cotton. 

Benzidine-disace-L-naphthol polysulphide was prepared by coupling 
diasotised benzidine with-L-naphthol polysulphide. Ithasa4 dull maroon 
colour is soluble in sodium hydroxide and sodium sulphide but only dyes 
light shades on cotton. 

Benzene-aco-thioresorcin preperen by coupling diazobenzene chloride 
and thioresorcin is yellowish brown, soluble in soda and sodium sulphide 
and has good affinity for cotton. 

Thiobensidine disazo-B-naphthol, prepared by diazotising thiobenzi- 
dine and coupling with-8-naphthol is scarcely soluble in sodium sulphide 
and has little for cotton. 

Thiobenzidine- d Schaffers salt has the properties of a direct cot- 
ton ; | 

Phiobensidine-disazo-L-naphthol polysulphide is brown, soluble in 
goa AUD: has little — od — — * 
bd 3) SH(4) —N=N— a SH(1) OH(4) — y diazo 
I~ 4 aminophenyl mercaptan and coupling with m-hydrox, Ae 
mercaptan is brown, soluble in sodium sulphide and has good affir 
cotton. - | à “A ode nt Acer an 

‘These various mercaptan derivatives were prepared in o 
(1) the effect of morcaptan groups in the o-p te 
up to the present no compe 
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with peta ei | azo dyos made it appear probable that such compounds 
would give specially fast dyeings ; (2) the properties of azo dyes formed 
from hydroxy naphthyl mercaptons so that the hydroxyl groups would 
be in the o-position to the azo-linking. On account of the insolubility of 
benzene-azo &naphthol in alkali, it was hoped that these dyes would be 


specially fast ; (3) the properties of nzo- dyes containing mercaptan groups 
on both sides of the azo-linking. ' 


The action of nitric acid on metal« and some alloys.— By 
B. C. BANERJI. 


It has boon observed that metals like copper, silver, lead, nickel and 
alloys like brass, silver-coin, copper, nickel, etc., dissolve more readily in 
nitric acid in the presence of ferrous, and ferric salts. 

This is contrary to tlie accepted view. 

Oxidising agents like KMnO,, KCIO, HO. K.Cr,O-, ete., markedly 
retard the rate of solution. 


The rate of solution of ferro-nickel alloy in 20%, HNO4 is not uniform, 
but the change is periodic, 


Oxidation of ferrous sulphate by air.—Ay P. K. BANER/JI. 


The rate of oxidation of forrous sulphate by air does not follow ex- 
actly the unimolecular formula, but the oxidation approximates to it. 

The average hourly oxidation of a decinormnl solution at about 32°C 
is 7062397. when the experiments are spread over 1,488 hours. 

Sodium sulphate, magnesium sulphate, zine sulphate, manganese sul- 
phate, ammonium sulphate, are slight retarders and sulphuric acid and 


—— sulphate have great retarding effect Only potassium sulphate is 
a slight accelerator, 


Studies on the Dependence of Optical Rotatory Power 
on Chemical Constitution, Part IV : The Rotatory Powers 
of Aryl Derivatives of Hisimino-and-aminocam phor. — 
By B. K. Sıxan, M. SiNcGH and J. Lar. 


In this paper the rotatory power of the products of condensing 
camphorquinone with the following diamines are described :— 

(a) hydrazine: (b) benzidine ; (c) tolidine: (d) dianisidine. (€) p. p'. 
diamidodiphenyvlIarnine, : e 

— * and tolidine give two different products, whereas dianisi- 
dine givos only one. The two forms are regarded in each case as geornot- 
rical isomerides, since in the case of benzidine both the products give the 
same nmino-derivative on reduction. . 

The effect of ortho-substitution on the rotatory power of p, p'. 
diphenylene-bisiminocamphor ([M]y 5132" and 5472? in chloroform) is 
remarkable. It is accompanied by lowering of rotatory power as in the 
cases of o, o', ditolvlenebisiminocamphor ((M],, 3011° and 40077) and 
o, 0', dimethoxyphenylenebisiminocamphor ((M],, 2003") The sequence 
of the «ubstituent element or group in the order ot diminishing rotatory 
power in this series is H > CHa > OCH 1s | : : ^ 

i The product of condensing camphorquinone with p, p', diamido- 

diphenylamine is remarkable in several ways. It possesses the highest 
‘molecular rotatory power hitherto recorded ((M], 14740^ in pyridine), 







" 


| nnd even exceeds the molecular rotatory power of | : 4 Naphthylene- 
. .. bisiminocamphor (Singh and Singh T. 1920, 117, 1599). The substance is 
trc phe a 3 a pno vy , — 
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The quoquo of acetone from acetates and acetic 


acid.— ty M. G. Kexre, J. J. Supsnorovaca and H. E. 
WATSON. 


Comparative experiments have boen carried out on the yielda of 
acetone from magnesium, calcium and barium acetates when distilled. 
Barium acetate was found to give the highost yields. In another series 
of experiments the continuous production of acetone from acetic acid by 
means of catalysta has beon studied, the catalysts used being the ace- 
tates of magnesium, calcium, barium and manganese and pumice, Yields 
of 80 to 90 per cent havo beon obtained. 


The experiments were all conducted in à small iron retort heated by 
means of nicrome resistance wire. 


Certain observation on a surface-tension phenomenon — 
By P. B. Ganaotry and B. C. BANERJEE. 


It was observed that when a stick of an easily soluble substance was 
held vertically suspended in water in such a way that only about half of 
the stick waa under water, a well marked stricture was formed about the 
point where the stick came in contact with the surface of the water. The 
nbove was found to be a general case with sticks and regular shaped 
crystals of soluble substances. 

issolution of metal rods by acids under similar conditions showed 
the same effect though to a lesser degree. 

The reverse effect was observed when a rod of iron was suspended in 
a solution of copper-sulphate, a raised ring being formed about the junc- 
tion of the rod with the surface of the liquid. 


- The above phenomena can all be explained on the basis of surface 
tension. 


Surface tension of soap solutions for different concentra- 
tions.— By A. L. NARAYANA and G. SUBRAHMANYAM. 


Accurate measurements of surface tension of solutions of sodium 
oleate, and pure castyl soap used for water analysis, are made by the 
capillarity method, and by the bubble method. _ ; 

For the accurate measurement of pressure inside a bubble an im- 
proved manometer is constructed, which surpasses other types both in 
quickness and delicacy of action. 

The experiments prove :— 


(ï) Surface tension of soap solution is same at all concentrations 
tween wide limite. a , 
(4) The angle of contact between glass and the solution in air is 


zoro. — 
(iif) The reliability of the bubble method for studying the surface 
tension of soap soluticns. 


Molecular conductivity of potassium iodide in organic sol- 
vents.— By N. A. VAAMMKZ and B. R. SOBTI —— — 
tassium iodide in (a) — 

ydrin ; te) furfural: (/) 
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out by certain investigators, was not found to hold good 
strictly but certain exceptions to the above rule, were ob- 
served. 


Study in viscosities of cobalt, copper and mercuric cblo- 
rides with a view to find the constitution of the com- 
lexions formed in the solntions.— By N. A. Yarsik and 

AM LAL Unrroy 


i. The viscosity of solutions of single salts at different concentra- 
tions was studied. The salts examined were the alkali chlorides and the 
chlorides of copper, cobalt and mercury. 

2. After the investigation of tho viscosity of solutions of single salts, 
the viscosity of the binary mixtures of chlorides of cobalt, copper and 
mercury with alkali chlorides were studied in two ratios. 

3. The following conclusions were arrived at :— 


(4) In case of solutions of single salts, very little relationship was 
noticed between viscosity and concentration. 

(4) In case of binary mixtures, when the viscosities in two differ- 
ent ratios were compared, it was found that the composition 
of the complexion in case of cobalt, copper and mercuric 
chlorides, with alkali chlorides, was nearer to M4 (MI'C) 
than to M (M'Cly). Theo slight deviation may be accounted 
for by association or hydration taking place. 


On the stability of chromates at high temperatures.— By 
M. Raman Nate and H. E. Watson. 


Experiments have been carried out on the equilibrium between 
chromium trioxido and bases in presence of air at different temperatures. 
Calcium chromate is slowly formed from lime and chromium trioxide at 
650° but begins to decompose at about 760°. Excess of lime increases the 
rate of formation nnd increases the amount of decomposition at higher 
tomperatures. . 

Pure sodium chromate could only be studied over a limited range of 
temperature owing to its fusibility, but a mixture of lime, sodium car- 
bonate and chromium trioxide in the equivalent proportions 1-7: 0765: 1 
gavo a quantitative yield of chromate in 4 hours at 660^ and in 5 minutes 
at 10505. Curves showing the relationship between percentage decom- 
position and temperatures for different mixtures t ave been determined. 


Radioactivity of some Indian minerals.— By N. A. Y AJNIK 
and S. J, KOHLI. 


1. Comparatively little work has been done, in India, on the P 
tant subject of radioactivity. The radium content of a great many 1 
minerals is consequently unknown. It was, therefore, thought advisable 
to carry out some investigation in this direction. : | | 

2. Joly's solution method was used in the present investigation. 
The solutions in every caso, were kept at least for threo weeks and then 
examined For examination » Bumstead Double Electroscope with a 

i slight modification was used. a 

p 3. Ont of the minerals sent by the Geological Survey Department of 

$ . India, Uranium Ochre and Samars te were found to be the most active 

m 7 (thelr radi 











un content being 21434 x 10—12 and 1185772 x I0 —12 gm. per gm 

































rospecti . While these two minerals are not very abundant in India. 
J another yetite, with yellow incrustations ap to 
-occur in large tities and ita radium content was found to be 1324 9 » 


E d ai practical valos or have very little radium content. 
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4. Besides these, 
of Bauxite from Kash 
some activity. 


some minerals from Travancore and some samples 
mir State were examined and were found to ow 


Poppy petals.— By J. N. Raxsunir and S. N. SINGHA. 


Poppy petals from several districts of the United Provinces were 
examined for ash, extract, invert sugar and tannin. 


Note on the Liesegang Phenomenon.—By N. G. 
CHATTERJI. 


(1) Peptisation of silver chromate takes place much better when sil» 
ver nitrate is added to n solution of potassium dichromate in gelatin 
than the reverse. 

(2) Peptisation of the hydroxides of cobalt, iron and other metals 
takes place in exactly the same way in presence of gelatin, agar-agar, 
gum-arabic and starch as in that of glycerine. 

(3) Periodic precipitation was observed in the case of cobalt 
hydroxide in gelatin and of mercuric iodide in silicic acid gel. 


(4) Peptisation is an important factor in the phenomenon of 
periodic precipitation. 


Supersaturation and periodic precipitation. —By K. R. 
Krisana Atyer and K. R RAMANATHAN. 


_ Periodic precipitation similar to that observed in jellies (the 
Liesegang Ino) may be brought about even in the absence of 
jellies by allowing one of the reacting substances to diffuse into tho other 
under the conditions described. The explanation of Ostwald that the 
phenomenon is due to spontaneous crystallisation from a supersaturated 


solution at the metastable limit is upheld. Photographs are shown in 
illustration. 


Some derivatives of carbamic esters. Chlorine as a simul- 
taneous oxidising and condensing agent.—By R. L. 
Darta and B. C. CHATTERJEE. - 


It has been found that when chlorine is passed into carbamic 
sstors in alcoholic solution, the alcohol is oxidised to the corresponding 
aldehyde which immediately condenses with the carbamic esters to form 
dicarbamic esters. 


With methyl alcohol and ethyl carbamic ester, methylene diurethane 
CH; ~ NH.COOC!H: is formed. In a similar manner, the following 
compounds have been prepared; methylene dicarbamic methyl ester 


CH; < NH COOCH methylene dicarbarmic propyl ester, 


CH. < NH Gooc:H, methylone dicarbamic isobutyl ester, 


COOCH? methylene dicarbamic isoamyl eater, 
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CHCHh.CH < NH COOC He In the case of substituted urethanes such 
as phenyl urethane and a-naphthyl-urethano, tho same type 
of reaction takes place but on account of tho reactivity of there 
aromatic groups, they get chlorinated at the same time. With phenyl- 
urethane in methyl alcohol, methylene di-p-chlorodiphenylurethane 
CH, < «E,CLNCOOCG,H, i, formed. Wit! 

C H CLNCOOC;H, ormed. th «s-naphthylurethane and 
—— — a Ar vage di-tetrachloro-s-naphthyl — diurethane 
CH,« C HICIEN: COOCH? is produced. ‘The above type of condensations 
falla through in the case of secondary alcohols. 

It has also been found in this connection that ethyl monochloro- 
carbamic ester undergoes hydrolysis to a cyclic compound, diethy-4- 


cloro-methyl cyclornethylene hydrazine imide '$-di-carbox vlate 
N.COOC,H, 
CH,CICH< > NH which form an imide chloride and an acetyl 


F N.COOC,H, 
derivative. Dichlormethylearbamic ester, NCI,.COOCH; has also been 
prepared for tho first time passing chlorine through an aqueous solin- 
tion of methyl carbamic ester. 


Purification of crude nitre.— By B. GANAPATHI Rao, 
J. J. Supnongoucn and H. E. WATSON. 


The refining of crude nitre at temperatures between 55 and lLo0*C€ 
lias been tried with the object of obtaining a purified product containing 
as little sodium chloride as possible. The solubility values of sodium 
chloride in saturated potassiuro nitrate solutions determined by Etard 
(Ann. Chem. Phys., 1894, (VII) 3. 283) indicate that 55 to 60” is the 
most suitable, and excellent results can be obtained at this temperature. 
Higher temperatures up to 100°C have also been tried, and, with 
the proper adjustment of water to compensate for the increased 
solubility of the sodium chloride and for the evaporation of water 
during digestion of the crude nitre and cooling of the solution, the 
amount of common salt has been reduced below 0:3 per cent. For 
practical purposes 80-85*C is found to be the most convenient tempera- 
ture for the digestion. An officient method has been worked out 
whereby, by one crystallisation white crystals of nitre can be obtained 
containing not more than 0-2 per cent sodium chloride, whilst the 
amount of potassium nitrate in the residue or *sitta" is reduced to 
below 3 per cent which is equal to a loss of 5 per cent of the total 
nitrate present. 

The solubilities (in water) of the following three systems (1) NaCl, 
Na,SO,; (2) Na,SO,, KNOg; (3) Na,SO,. NaCl, INO; have been deter- 
mined between ie temperatures 22*-960-5?C, The possibility of (a) sodium 
sulphate interfering with the purification of nitre and (b) double decom- 
position between the salts present has been considered. Attention is 
drawn to the importance of the latter in processes of extraction. 


The extent and character of the reh deposits of the 
| United Provinces and the possibilites of their commer- 
ici e cial utilisation —5y E. R. Watson and K. OC. 


y MUKERJEF. 
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Samples were taken systematically from the largest effloresacent nroa 
observed from tho railways, viz. an area which extends about thirty 
miles along the E.T. Railway south of Etawah. These samples were 
analysed and showed consilorable variations in composition, the average 
being about 5 per cent of soluble salts in the first inch of soils and a 
ratio of 2 : I between carbonate and sulphate. 

It was estimated that this ono area could supply 37,000 tons of soda 
ash per annum and the total province five million tons. 

The soluble salta contained in these reh deposits are chiofly sodium 
carbonate and sodium sulphate with somo organic matter. 


Experiments are described to show to what extent it is possible and 
might be profitable : — 


(1) To obtain sodium carbonate (of the degree of purity demanded 
in the trade) by reorvstallisation. 


(2) To obtain a better separation by passing in carbondioxide to 
convert tho carbonate into bicarbonato. 


(3) To Hbri the salts completely into carbonate by the black 


h process. 
(4) To convert the salts completely into carbonate by a modification 
of the black-ash process (omitting calcium carbonate). 


The manufacture of trinitrotoluene from Assam and 
Burma petroleum.—A#y E. R. Watson. 


Both Assam and Burma petroleums contain a considerable quantity 
of aromatic hydrocarbons. 


recesses for making trinitrotoluene from these petroloums are 
— in Indian ene Nos. 6802 Soe ves —— 

e importance of theso processes lies in e fnct that they put 
India in a ition at once to manufacture all her own — 
from materials available in India, without waiting for the development 
of a large coal-tar and coking bye product industry. 

Laboratory experiments are now described showing that no larger 
quantities of acids are juired for the manufacture of trinitrotoluene 
by this process than in the ordinary process, and the process is now 


i tried on a somi- scale at the Government explosives factory 
at Aravakandu, South India. 


Phototropy of inorganic salts.—By Gora. SINGH. 


Cuprous chloride and bromide in presence of water, have been 


found to be phototropic. An attempt has been made to explain this 
phototropism. 


Photo-chemical catalysis.—Ay A. K. SANYAL. 


Ferrous, ferric, manganese 
whilst chlorine, 



















found to be ive catalysts in the following ph : 
ti 1) HgC nd (NE CO 2) CuSO, and (NE 
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of the bark of the Acacia Deourrens found in Bouth India, indicates 
how the tannin content varies with age and discusses the question of 


tag la Extract Industry in relation to Wood Distillation in South 
ndia. 


A note on some tartrates, —/y K. P. CHATTERJEE. 


In my genera) investigation on the influence of temperature on 
precipitation by double decomposition, when strong solutions are 
mixed, the following are some of the new tartrates obtained :— 


il} Two varieties of cobalt tartrate of the formula Co(C,H,Og), 
24H,0, and also the anhydrous salt Co(CH,O04): (2) mag- 
nesium tartrate Mg(C,H,O4), 24) H,O and also the anhydrous 
salt; (3) manganese tartrate Mon(C,H,O,). 2H,O and the 
anbydrous salt; (4) complex copper potassium tartrate 
72Cu(C,H,O04), IK;(C, H,O4). 3H,O and the anhydrous ralt; (5) 
atrontium tartrate Sr(C,H,O4),H,O and the anhydrous salt. 

The formulae of these salts have been determined by a number of 

methods and the properties have been studied. "Their molecular volumes 
have also been «determined, in which a general confirmation of the 


accepted molecular volume of water of cryvstallisation, has been 
obtained. 


Some investigations on indigo hydrosulphite vat textile 
dyeing.—By N. A. Yasnrk and D. R. SARNA. 


l. Jt was found by careful investigation, that pre indigotine, the 
principal colouring matter of nutural and synthetic indigo, extracted 
after B. A.S. F. method, could be best reduced, with N.F. hydrosulphite, 
in an alkaline medium, at the temperature of 60° to 8)"C,and in the pro- 
portion of 1: 1:6 by weight. 

2. The presence of alkalies say NaOH or Ca(OH), in addition to act- 
ing as solvent to indigo white, effect indigo textile dyeing. The maximum 
shade was obtained by the addition of NaOH slightly greater than three 
times the weight of their chemical equivalents in hydiosulphite vat set 
in the above proportions, below or above which there was an appreciable 
decrease in the percentage of coefficient of absorption of indigo by the 
fibres, i.e leas deep shade. . 

3. The nce of very sinall amouats of boric arid, acetic acid, ete., 
was found to increase the maximum shade, keeping all the factors tho samo. 
The nature of the reactions involved is not understood at present but the 
additions to the vat are highly recommended owing to :— 


e Control of over-reduction. | ! 
(if) The ——— Cai E vy. indigo white being minimized owing 
hes ut kee n colloidal form. 
n (fi) The n Biene en absorption of dye, i.e. maximum shade obtained 
- with the least amount of indigotine. 
—. "The whole problem rests on finding out the peoaus of over-reduc- 
tion and the condition and nature of collulose in vat. 








Laboratory experiments on the manufacture of Portland 
| eient fom materials available in the United Provinces. 
T —Hy E. R. Watson, K. C. MUKERJEE and N. G. 
= CHATTERJEE. " : 
J Chemical analysis indicates that the chief drawbacks for cement mak- 
ig in the United Provinces aro (1) deficioney of material containing a 
of calcium carbonate; (2) too high a percentage of 
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But according to chemical analysis satisfactory cement should be 
made from :— 


(1) Marl from near Lucknow and the adjacent cla FER 
report to the Railway Board). à oy. (eo ETAG ys 
(2) Kunkar from near Cawnpore and Sutna limestone. 


Experiments have been made to prepare on à small scalo satisfactory 
samples of comment from these materials and our experiences are described 
as regards (1) calculating the correct proportion for the mixture ; (2) effect 
of varying the proportions on the properties of the coment; (3) effect of 
burning at different temperatures, 


Brominated Isocyamines —By K. L. Mounatre. 


Three bromoderivatives of sensitisers of pinaverdol and pinacyanol 
type have boon synthesised and the influence of the presence of an atom 
of bromjne in the benzene ring of the quinaldine nucleous studied. The 
region of sensitiveness shifts towards tho red end of the spectrum and the 
intensity of sensitiveness is considerably reduced. 


Some induced oxidations.— By N. N. Miwrra. 


It has been observed that sodium sulphite, sodium phosphite, and 
formic acid can induce the reduction of mercuric chloride by sodium 
arsenite. 

The oxidations of ferrous hydroxide, cobaltous hydroxide, and man- 
ganous hydroxide can induce in each case the oxidation of potassium 
oxalate by oxygen gas. 

Attempt has been made to explain these reactions. 


Tetramethyldiaminoacridine.— By K. L. MovpDarirr. 


Three different methods of preparation of the compound are described 
AS iba gc discussed. The best results were given by the method 
ouri : 
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ing condensation producta, which possess interesting tinctorial and 
flourescent properties, similar to the corresponding floureaceious, Eosius 
and Rhodamines obtained from phthalic anhydride, anphthalic anhydride 


or quinolinic anhydride. A good number of such condensation product« 
have been deacribed. 


The study of iodine absorption of certain Indian vegetable 
oils.— Hy N. A. Yassix and M. Rag. 


. A comparative study of the iodine value of certain Indian v 
table oils was carried on by four different methods, viz. Hubl, Wijs. 
Hanus, and Winkler'a Bromate Bromide method. 

2. Iodine number of certain Indian oils such as neem oil, soap nut 


oil, eukhchain oil, which have not been studied previously, was deter- 
mined for the first time. 


Experiments on the constitution of longifolene —4y J. L. 
SIMONSEN. 


á Experiments which have been made with the object of elucidating 
the constitution of the sesquiterpene, longifolene, were described. 


The constituents of some Indian essential oils.— By J. L. 
SIMONSEN. s 


The constituenta of the following oils have been determined: from 
the resins of Pinus khassya and Pinus excelsa, from the leaves of Abies 
. from the seeds of two species of Xanthorzyllum. 


Note on some new oils and fats.—By M. GorAr Rav. 


The oils (or fats) from the following seeds have been examined in 

detail: Mimusops clengi. Garcinia cambogia, Payena oleifera, Chlorolexy- 

* lon sweetania, Calophyllum wightiana. The acids obtained on hydrolysis 
of tho oils were separated and identified. 


Section of Zoology. 

President :—Dr. N. ANNANDALE. F.A.S.B. 
Presidental Address. 
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Sir William Jones in his inaugural disco iati 
Society, delivered in Calcutta in 1784, D CRX Fa sedan cos 
the proposed agenda of the Society. Nine years later. ir 
his tenth address he explained the reason. ‘' Could the fi a 
instincts, and qualities of birds, beasts, insects reptiles nd 
fishes," he said, be acertained, either on the plan of Buffon 
or on that of Linnaeus, without giving pain to the objects 
of our examination, few studies would afford us more solid 
instruction or more exquisite delight." 

He went on to state that he could not conceive of the feel- 
ings of a naturalist who could occasion the misery of an inno- 
cent bird, “or, deprive even a butterfly of its natural enjoy- 
ment, because it has the misfortune to be rare or beautiful” 
He then gave the following translation of a couplet of 
Firdausi :— | 

'" Ah! spare yon emmet, rich in hoarded grain ; 

He lives with pleasure, and he dies with pain.” 


Elementary as was Sir William Jones's concept of zoology, 
his opinion as a scholar and a poet cannot be dismissed lightly. 
There is, as the French say, nothing that kills like ridicule, 
but ridicule kills only when its object is really ridiculous. To 
laugh at what is true and solid is merely to exhibit lack of 
sympathy and sense. 

There seems to me, however, to be some confusion of 
thought in Sir William Jones's statement, which I have not 
quoted in full, and, moreover, he has ignored the fundamental 
ditference in the point of view of a man whose attitude 
towards animals is entirely religious as a believer in the trans- 
migration of souls and the accumulation of merit, and that of 
one whose dislike of cruelty is ethical and aesthetic.  Fir- 
dausi's couplet expresses the views of the latter, the edicts of 
Asoka those of the former, for the edicts are directed not 
against cruelty to animals but against the destruction of life. 

No decent zoologist is cruel to animals, Indeed, among 
civilised men, there is something antagonistic to human sanity 
in deliberate cruelty; it is essentially morbid and unnatural. 
But there is another kind of cruelty, due mainly to lack of 
imagination and carelessness. In watching a carter twisting 
the tail of his ox to believe that his motive is entirely free 
from vicious pleasure it is difficult, but we may concede 
that it is mainly due to a lack of the intellectual ability to 
conceive the feelings of the ox. Curiously enough this minor 
t of cruelty is often prevalent among those to whom the 
religious motive is all-important. 

It is a custom in Japan to throw the laboratories of the 
Imperial Universities open to the public once a year, and to 
provide a popular exhibition of scientific apparatus and 
preparations. In 1915 T happened to be in a Japanse univer- 











1922.1 Indien Science Congress. [..S.C, 81 


sity town in which an exhibition of the kind was in progress. 
The main exhibit in the physiological laboratory was a living 
rabbit firmly tied down and cut open in such a way as to 
illustrate the beating of the heart. Even supposing that the 
rabbit was completely anaesthetized, the exhibit was a dis- 
gusting one from a Western point of view, and would probably 
have caused a riot in England, even before the police inter- 
vened; but in Japan, women and children examined it with 
perfect equanimity, and my friends of the university staff could 
not see anything wrong. And yet these very professors and 
lecturers werein the habit every vear of holding a solemn ser- 
vice of expiation in one of the great Buddhist monasteries of 
the city for the souls of the animals which had been dissected 
in their laboratories. 

It is an interesting speculation whether the Japanese 
crowd would have viewed the vivixected rabbit with the same 
equanimity if it had chanced to be one of the animals of which 
the representation in painting is permitted by the narrow 
canons of Japanese art. I must confess that my own objec- 
tions to the exhibition were just as much aesthetic as moral. 

The study of zoology in India has not, as a matter of 
practice, been much affected by the edicts of Asoka, and the 
remarks of Sir William Jones on the supposed cruelty involved 
in zoology had no more than a temporary effect on the history 
of the Asiatic Society. Indeed, it seemed at times as if the 
stone the builder had rejected had become the headstone o! 
the corner, for in the days of Blyth and again in those of 
Aleock, zoological papers were amongst the most important 
published in the Society's Journal. Nevertheless, it is as well 
that in our zoological work we should keep in mind both 
Firdausi and Piyadasi, RE 

—- I need not waste your time on the crank who loves her 
: dog and hates mankind. 

Scientific work is plain-sailing as long as à man can do it 
alone. It is when he has to consider others that the strain 
and difficulty begin. There is one point, small in itself but 

- still important, in which I notice that my younger colleagues 
experience peculiar difficulty, namely in acknowledging the 
help they have received from their seniors. The matter is not 

— so simple as it seems. Two pitfalls must be avoided, that of 

flattery on the one hand and that of plagiarism on the other. 

'or Indians there is the added difficulty of a foreign language, 

| pay a graceful compli- 










b for there is nothing more difficult than to 

|  . ment in a language not one's own. Delicacy of feeling, more- 

— — over, is often necessary to distinguish between a common 
" = ; and subtle flattery. The best way ont of the difi- 

to say frankly what help has been received and to 

rratitude in as few words as possible. 

» question of plagiarism is even more difficult in scienti- 
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fic research than in literature. If Shakespeare, as some of mv 
vounger colleagues wonld argue, was justified in appropriating 
a commonplace plot and transmuting it into a work of genius, 
we also are justified in using the ideas of other ns our own. 
Untortunately few of us are Shakespeares; or Darwins. Dar- 
win was one of the most modest of men, and always most 
serupulous in acknowledging assistance of any kind, even, or 
perhaps especiallv, from those whose lights were much less 
than his own. In acknowledging help, whether from the 
written or the spoken word, we cannot do better than accept 
the introductory part of the Origin of Species as our guide. 

But this does not dispose of the more general question of 
plagiarism. How much may be legitimately appropriated, or 
mav anything be appropriated at all? In the Roman Church 
St. Alphonso of Ligouri, the one modern Doctor of the Church, 
is accepted as the final referee on ethical questions. He was 
bold enough to draw up a tariff of mortal sin in theft. He 
ruled that in certain circumstances a respectable man who 
stole a shilling from a working man or fourteen shillings from 
a crowned head, did not commit a mortal sin: but that to 
steal even a few farthings from a beggar was always a mortal 
sin. In scientific ethics we have no such authority as St. 
Alphonso; but the rule that nothing whatever should be taken 
from any living person without due acknowledgment is a good 
one. We must steal not at all, either from king or beggar. 
There are, however, in science as in literature many ideas and 
phrases so universally understood and accepted that to trace 
them to a personal origin is not onlv unnecessary but also 
a little ridiculous. Even such ideas and phrases, if attributed 
to an author, should be attributed correctly. For example, 
the saving thnt a practical man practises the follies of his 
ancestore is often attributed to Huxley, but really emanated 
in the first instance from Disraeli, in whose Coningsby it is 
placed, with manv other self-evident sentiments, in the mouth 
of the wise Jew Sidonia. 

The mention of Huxley leads me to a point almost uni- 
versally ignored at the present day in the ethics of zoology— 
the importance of literary style in the presentation of scientific 
facis and ideas’ If anything is worth saying it is worth saying 
well. Yon have all heard of Buffon, who used to put on 
his court dress and his sword whenever he sat down to write. 
Such external ceremony is perhaps contrary to the spirit of 
this age and may, therefore. appear to some of us to have been 
mere affectation on Bu'fon s part; which it certainly was not. 
Scientific facts, however, are worthy of respect, and should be 
treated with due decorum. Style has been defined as saying 

mmer ts not appropria: 
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in zoological literature must be chaste simplicity, but journalese 
is not simple, nor is it chaste. Superfluous words, words 
issued to startle or confound without thought of their precise 
meaning, in short all idle words, merely recall the saying that 
language was given to man to conceal his thought If, how- 
ever, you adopt the telegraphic style in description—and nowa- 
days economy in print is alwavs desirable for financial reasons 
—do so only in mere diagnosis, and even in diagnosis be 
adequate, and be consistent. It is neither economical nor 
grammatical to write in describing an insect: * body black : 
the legs nre brown." l 

I would advise every zoologist to study Sir Arthur Quiller- 
Couch’s lectures. On The Art of Writing. He will find some 
hard sayings. With many others, I have found the state- 
ment that a case can only mean a box not a little disconcerting, 
from both a philological and a literary point of view but the 
fact that such statements make us feel uncomfortable proves 
that they contain an clement of truth. 

Apart from literary style in the writing of zoological 
papers, the question of the mechanical preparation of the 
manuscript for the press is one of ethical significance. As 
editor of the Record and Memoirs of the Indian Museum | often 
receive manuscripts that need many hours’ careful and trouble- 
some work before they can be sent to the printer. If it were 
not for the fact that Dr Kemp is kind enough to relieve me of 
much of this drudgery, T would scarcely hesitate to refuse 
to consider a great part of the matter submitted for publication. 
Carelessness or ignorance as to punctuation and the use of 
capitals is rife, and few authors take any trouble in indicating 
the use of italics or other special type. It is surprising how 
few zoologists know even such elementary rules as that of the 
proper use of brackets with the names of the authors of species. 
These names should never be enclosed in brackets, unless the 
name of the genus of the species has been changed since the 
latter was first described. ‘These may seem trivial points, but 
their neglect indicates not only carelessness, but seltishness 
and Jack of understanding. | 

. Zoology has become so complicated that few of us now- 
adays are more than “ Scarabees," This is an immoral state, 
not only because no man has the right to narrow his interests to 
| a single family of beetles, but also because the whole of biology 
dA is at present encumbered with uncoordinated details that clog 

t the machinery of progress instead of acting as motive power. 
|»... In zoology, however, as in all branches of knowledge, it is 
* worse than being narrow-minded to assume an iuterest if we 
have it not. One of the most unpleasant persons | ever met 

‘ate was a oung student who emerged from a very dirty house in 
T pA pe a ; 
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interest in the Shakespeare-Bacon controversy than I did in 
Icelandic politics, but wished to impress the foreigner. You 
may apply this parable to zoology as you like. 

In recent years zoological controversy, like most other 
branches of criticism, has grown more refined. but we are still 
far from the urbane irony which an American critic regards as 
one of the highest manifestations of the literary spirit in 
modern England. Courtesy is apt to degenerate into irrespon- 
sible and often irrelevant insinuation, such as that of an anti- 
Indian spirit in this country, or of slackness in war in Europe. 
In some branches of zoology, notably in pure taxonomy, 
opinions are so varied that no general consensus seems possible. 
I have observed a tendency among young zoologists in India 
to treat conclusions, based presumably on ascertained facts, 
somewhat lightly, in order to avoid controversy—as in the 
case of a young man who brought to a friend of mine à paper 
in which far-reaching conclusions were derited from — * 
meagre research. My friend pointed out that the evidence 
hardly justified the conclusions. “Oh”, said the author 
" but I can change the conclusions! ” 

On the other hand, it is quite unnecessary to call a man a 
liar because you disagree with him on some controversial point, 
or even on some matter of observation. All men cannot think, 
or even see, alike, and because a man is senior to one's self, or 
belongs to a different race, he is not necessarily wrong. If 
the majority of zoologists were endowed with a sense of 
humour (which, after all, as Thackeray has pointed out, is 
essentially the same thing as a sense of proportion) much 
controversy would be avoided altogether, the real point at 
issue not being any point of fact or even of interpretation 
but merely some personal fad, jealousy or spite. I was once 
buying some sleeping-mats in the Malay State of Kelantan. 
The man who had brought them for sale stated that it 
had taken him two months to make them. I turned to 
another Malay who was standing by—an uneducated man, but 
endowed with the ready wit and delicacy of feeling so charac- 
teristic of the Malay race—and enquired if this could be true 
“ Doubtless, Tuan,” was the reply, “but perhaps he only 
worked one day in each month." The retort was a retort 
courteous: no offence was caused, and the bargain was con- 
cluded in a manner satisfactory to all concerned. — n 

The true test in all controversy is the inner feelings of. the 
disputants. So long as a man respects his opponent and feels 

rds him, controversy is a good thing; but. 
here must be no - 
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pointed out that there was considerable diversity in the frogs 
usually grouped under the name ana tigrina. 1, therefore, 
suggested that several distinct species should be recognised. 
Dr. G A. Boulenger, then in charge of the Reptiles and 
Batrachia in the British Museum and still recognised as the 
leading herpetologist in Europe. did not agree with me He 
paid me the great compliment of sending me a paper for 
publication in the Records of the Indian Museum, refuting my 
claim for the specific recognition of the different forms of 
Rana tigrina, which he regarded as merely races or varieties. 
In certain points Dr. Boulenger was evidently right and 
I wrong. So I wrote a second note expressing my views as 
modified by Dr. Boulenger's argument. OF this I sent the 
manuscript to him; and he replied in a third note. The three 
notes were then published together as a kind of dialogue, *o 
that all the facts and arguments of the case were submitted to 
the zoological world together, without the slightest bitter- 
ness, loss of mutual respect, or ill-feeling on the part of either 
the senior or the junior author. Far otherwise was it with 
the famous controversy on the proper generic name of the 
bed-bug that raged round the world some years ago, from 
Hawaii to Belgium and from England to Canada. 

In setting forth this ideal of urbane controversy I do not 
mean to say that there are not cases in which the experienced 
zoologist does well to be angry. Dishonest or grossly careless 
work, work done merely for the sake of effect or to satisfy the 
investigator's personal ambition or further his official promo- 
tion, must always meet with unqualified condemnation, in 
which there is no room for mutual respect or personal feelings 
of any kind. - 

In the official document whereby the Zoological Survey 
of India was constituted in 1916, our relations with the techni- 
cal departments are laid down as being those of “co opera- 
tion without subordination’ The thanks of all Indian zoolo- 
gists are due to the man who discovered this formula —1 do 
not know his name. The formula implies not only the recog- 
nition of pure zoology on the part of the Government of India, 
but also its independence of direct economic aims. I have 
nothing to say against applied science, provided that it is 
science at all, but the term is often “applied” to something 
à akin to the Holy Roman Empire, which fas been described as 
E 1 neither holy, Roman, nor an empire. 
= Even in the purely physical branches, in which the mathe- 
E matical demonstration of facts is possible, ** practical results ` 

NR often rest on a very small basis of research. The whole affair 
| is in fact an inverted pyramid, liable to topple over at any 
| moment and overwhelm its supporters. As soon as the ques- 
ri tion of life enters into applied science the matter becomes 
. vastly more complex and just as the life of the animal is more 
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complex than that of the plant, so is applied zoology more 
difficult than applied botany. Some day we may know some- 
thing about life, and understand how a plant or an animal 
lives, how and why it reacts to its environment. At present 
we know practically nothing. The grent triumphs of applied 
biology are empirical, such as the discovery of the value of 
cinchona bark ages before the malaria parasite was known. 
And yet they are triumphs of pure research, for research is 
only experiment and its interpretation. The practical know- 
ledge of the primitive fisherman or agriculturist is based un- 
consciously on the experience of thousands of years. At 
present all we can do in a laboratory or a museum is to speed 
up experience, to attempt to learn in a few months or years 
what the peasant has taken centuries to learn, and has some- 
times learned wrong in the end. 

Applied zoologv should be, and perhaps some day may 
become, the great philanthropicagent of the world. At present, 
itis often a wolf in sheep's clothing, a devil masquerading as 
an angel of light. No government or commercial body can 
resist the temptation of demanding results, and in India we 
hear of even professors expecting from their students * a re- 
-earch a month”. Such demands often meet with a ready 
response from the young and ignorant. This can only result 
in a furtive and subtle dishonesty fatal to all true progress. 
I am firmly convinced that applied zoology is at present, with 
our inadequate apparatus of research, largely a chimaera, 
indiscriminate faith in which is akin to that in the stories told 
in the Physiologus and its successors the mediaeval bestiaries 
about such animals as the elephant and the leopard. These 
stories were not written in the interests of material truth, 
but with a strictly mora! or religious aim. They completely 
ignored facts, while claiming to be based on them. It was 
not until considerable numbers of people went into the coun- 
tries in which the libelled animals led their own unmoral lives 
that the true facts became apparent, and I do not think that 
either the morals of Europe or the interests of zoology suffered 
in the revelation. Vs 

In his History of English Literature from the Beginning to 
the Norman Conquest Stopford Brooke translates an account of 
the leopard from an early poem on the Panther, the Whale and 
the Partridge. The panther lives, we learn, '' In the far 
lands in deep hollows,........... «s glittering in a many 
coloured coat like Joseph's, a friend to all, save to that en- 
venomed scather, the Dragon." After feeding (on what we 


are not told), he sleeps for three nights. When he awakes, 


* 
RE 


'* a lofty, sweet, ringing sound comes from his mouth, and with 
the song a most delightful steam of sweet-smelling breath 
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trees.” This mystic aroma is compared by the early English 
poet to the hope of Divine salvation, 

However fair the flowers of applied zoology may seem, 
the ripened fruits are often Dead Sea apples, disappointing 
as the breath of the leopard, not to mention his unfriendly 
disposition, must have been to the first lettered Englishman 
who stumbled upon him in the jungle and awoke him from his 
slumbers, 

Virgil in his Georgics wrote what was accepted for centu- 
ries by the learned as à manual of practical agriculture poet- 
ically expressed. Among other processes he described the 
manufacture of a swarm of bees from the carcase of a heifer. 
Imagine the poet reclining in bis cool verandah with a manu- 
script of Thescritus half unrolled on hislap. and pausing in his 
dictation to gaze over the countryside and muse for a 
moment on his own love for the simple farmer's life. Fortu- 
nately for his reputation as a practical agriculturist his (or 
father 'Theoeritus's) process for the abiogenetic production of 
honey-bees, which involved the slaughter of a prime heifer, 
was ns unsound economically as it was biologicaliy impossible 
No one tried the experiment, and so the process was accepted 

. from generation to generation as practical. In actual fact the 
light-hearted, and doubtless illiterate, Samson, who slew a lion 
on his way to visit his lad v-love and afterwards found a comb 
of wild honey in the skeleton. and made a riddle of it to puzzle 
the Philistines, was much the more practical man of the two. 
In modern times the man who introduced mongooses into the 
West Indies. rabbits into Australia or sparrows into North 
Amcrica doubtless thought that he had accomplished a great 
work of applied biology—at first. 

In discussions on the value of zoological works there is 
nothing that makes me more indignant than the saying that 
this or that piece of Indian research is good work—for India. 


p This usually means that it is of inferior quality, but must 

not be judged too hardly, because it has been done either by 

- an Indian or by an Englishman working amidst Indian difficul- 
ties. We Indian zoologists, to judge by the work of our 
⸗ predecessors— Hodgson, Blyth, Stoliczka, Blanford, Alcock 
io and many others—have no reason to claim indulgence. There 


a ean be nothing more fatal to Indian science than to nim at a 
| — low ideal, and no greater insult can be paid to any branch of 
| — scientifc effort than to judge it from a racial or a geographi- 
|» — — — ealstand-point. Zoology is often regarded in India as the Cinde- 
|. . —  rella of the sciences, and it is, therefore, necessary on occasion 

|» — for zoologists to mingle the meekness of the dove with the 
. subtlety of the serpent. Some years ago, in my zeal to bring 
about a certain unity of purpose in the administration of the 
i liun Museum I incurred the accusation of latent kaiserism 
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improbable that the youngest and poorest of the scientific 
departments under the Government of India would arise from 
the mud like Pharaoh's lean kine and swallow its more prosper- 
ous brethren. However effective such replies may be for the 
moment, the necessity for them does not tend to edification. 
One branch of science may be poorer in loaves and fishes than 
another, but all are equal. 

Zoology is so closely connected with other branches of 
biology, and so dependent in the last resort on geology, chem- 
istry and physics, that in my own work I find it frequently 
necessary to apply to members of other scientific depart- 
ments for special information. My experience has been that 
such information is always given in a most ungrudging and 
generous spirit when applied for personally, but that any 
official move towards closer co-operation is met with suspicion. 
I am heterodox enough to believe that the first dutv of every 
scientific department, whether official or otherwise, should be 
to assist all scientific men in their work, and especially in their 
research ; but to the gods, alas, it has seemed otherwise. The 
zods of Olympus led a free and jovous life, feasting on nectar 
and ambrosia: in files and official etiquette the gods of the 
Himalaya have found more congenial fare. A witty Chairman i 
of the Trnstees of the Indian Museum, in which four Imperial 
survey departments are concerned, once remarked that the 
chief difficulty in its administration was that the parts were so 
much greater than the whole. Hypertrophy of the depart- 
mental consciousness is a disease to which we heads of scienti- 
fic departments are by no means immune; a disease, moreover, 
which the Board of Scientific Advice, despite its zeal in pre- 
venting ** the overlapping of functions. ™ has failed to cure In 
placing zoology on a sound basis in India individual effort 
alone is of any avail, but the effort though individual must be 
unselfish, it must not be inspired by any kind of bitterness or 
self-seeking. We must realize with a sigh that the intelligence 
of a committee is often much lower than that of its least 
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countries of the modern world— whether it be in the dealings 
of Pope Urban with Galileo or in those of the British Govern- 
ment with scientific men in the early part of the War—ignor- 
ant members of the official hicrarchy—and even a high official 
of the most excellent administration may be very ignorant of 
science—have attempted to treat science much as St. Columba 
treated the practical experience of St. Oran. The story is 
told in full in a comparatively late Irish life of Columba 
and is barely hinted at in more authentic documents. It 
scems to me, however, to bear in its primitive simplicity the im- 
press of truth. No mere hagiologist would ever have invented 
such a story. Here is the story. An important religious 
building was to be erected on the island of Iona and it had 
been decided that one man must die for the community and 
become the guardian spirit of the shrine. St. Columba called 
for volunteers and St. Oran, who is said to have been his 
brother, offered himself St. Oran was accordingly buried 
alive. After three days St. Columba, apparently overcome 
with human feeling, caused the grave to be opened. St. 
Oran opened his eves and said, '* There is no mystery in death 
and hell is not like what it was said to be." St Columba, 
doubtless thinking that the corpse was possessed of devil, cried 
out in alarm, * Earth, earth on the eyes of Oran, lest he blab 
more!" And soit was done. “ Earth on the eyes of Oran” 
has become a proverb in Gaelic. 
I had recently in London an opportunity of discussing the 
pos von of zoology in this country with one of the greatest of 
iving zoologists. He maintained that zoology should not be 
encouraged in India until India was in a position to do in- 
dependent work. By independent work he meant research 
independent of official control. Apart from all personal consid- 
erations, 1 was unable to agree with him, for I see no way of 
fostering zoological research at present in India but through 
the agency of government. It is quite true that no branch of 
science can be said to be on a sound basis unless it is indepen- 
dent, and that the flame of research must burn feebly so long 
as it is not fed by the spirit of individuality. Moreover, the 
age has not yet come in which the true value of the indepen- 
dence of science will be appreciated by the powers that be. 
Science and officialdom are as antagonistic as the mongoose 


and the snake. but officialdom in its dangerous form 15 à 


matter of the spirit: abiit in mores. To confound govern- 
ment with officialdom is unjust. No government that con- 
sisted merely of officialdom could exist for a month. I 


prefer to regard red-tape as the excreta of government. It 


unfair to vindas any organism by its excreta, nor is it fair to 
the Imperial policy with the wrigglings of some 
secretary afflicted with a dysentery of notes and 





. minutes and trembling at the name of the Finance Department, 
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Zoology throughout the world owes a great debt to the 
Government of India as the only Government that has found- 
ed a zoological survey on a basis of pure research. At the 
present time zoological posts sanctioned in previous years are 
kept vacant in Great Britain in the interests of so-called 
economy, while in India the Government is at any rate attempt- 
ing to place zoological research on a sound financial basis. 
The constitution of the Indian Museum is now, especially in 
the matter of zoology, much more liberal than that of the 
British Museum from which it was originally copied. We have, 
therefore, in India justification for the hope of a brighter age. 
With faith in our calling and hope in its future we zoologists 
are in a very strong position. 

In the whole course of human history there is nothing 
that has caused more waste of genius, the rarest and most pre- 
cious of human possessions, than the opposition of officialdom 
to the progress of knowledge; but even in our struggle with 
the spirit of officialdom we must preserve two essential quali- 
ties, reason and good humour, and the latter does not exclude 
a sympathetic understanding of shortcomings, both our own 
and those of others. The lack of reason in scientific men has 
done as much harm as the ignorance and stupidity of officials. 
Charity is not only a virtue but also a very powerful weapon 
in the cause of science, which is the cause of truth. The Scot's 
half-reverential pity for the Devil, the great Adversary, but 
for all that the ** puir Deil.” has done good work for morality 
and efficiency The fever of fanaticism is all-powerful in 
initiative, but in the end produces without fail an antitoxin of 
officialdom. Science can afford to be magnanimous, and the 
petty politics of the passing hour need not concern us. Truth 
is great and will prevail. Whatever may be our political 
views, whatever our race, or creed, or caste, Pope's words 
stand true in science :— 

'** For Forma of Government let fools contest ; 
Whate'r is best administered is best: 
For Modes of Faith let graceloss zealots fight; 
His can't be wrong whose life is in the right: 


In Faith and Hope the World will disagree 
- But all Mankind's concern is Charit v." 
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those that are induced by the presence and irritation of some foreign 
body, usually a dead cestode larva, a grain of sand or other intrusive 
perticle, end those that have a nucleus of periostracal-like substance 
derived from tho oyster's own tissues. The former class, according to the 
author's investigations, comprises the majority of the larger eyst-pearls,— 
the true gem-pearls—tho latter of the smaller ones of this description, 
which constitute by far the larger proposition, of cyst-pearls. This con- 
clusion places the cyat theory of pearl origin in its proper perspective ; 
we see that cestode larvae though less frequently the cause of pearl 
formation than was at first believed, are nevertheless the most important 
factor in the production of the larger and finer Orient pearls and therefore 
of supreme importance from the economic and commercial standpoint. 

The process of pearl formation in tho caso of these two kinds of cyst- 
pearls and also in that of muscle pearls are detailed as deduced from 
experimental work on this subject. 

Muscle pearls are those that form invariably close to the insertion of 
the pallial and other muscles attached to the shell; from the columnar 
nature of their pseudo-nuclei, we infer that their initial origin is due to 
the dislodgement of a tiny particle of hypostracum from the surface of 
the shell at the place where one of the muscles is inserted. This appears 
to be the consequence of some exceptional strain being set up. due to an 
excessive and sudden contraction of the muscle involved. Muscle poarls 
occur frequently in * nests * containing dozens of these minute hy postra- 
cal pearls; as they increase in size, they are very liable to coalesce and 
form irregular compound pearls. Usually only ono layer of hypostracum 
ia laid down, the succeeding layers being composed of nacre. A perios- 
tracal layer is not usually laid down around the original nucleus ns is the 
case in cyst-pearls caused by the irritation of an intrusive foreign body. 


Notes on the Genera Bullinus and Physa in the Mediter- 
ranean Basin (Mollusca Pulmonata).—By N. ANNAN- 
DALE. 


Notes are given on the appearance and external structure of Hullinus 

Iruncatus and of Physa semiopaca and P. acuta as observed in tho south 

of Franco, Algeria and Egypt. A comparative tablo of tho main differ- 

ences which can be observed in the living animals of P^ysa and Bullinus 

a is added, specially stress being placed oa the existence of red blood in 
? the latter and its absence in tho former. 


walk; On the Phylogeny of some Turbinellidae—#y E. ViEDEN- 
7 2 BURG. 

l Slight though well-defined modifications characterising successive 

ma geological stages are particularly distinct amongst certain series of fossil 

Te | urb nellidae occurring in the Tertiary beds of India. A particularly 








E ut complete series is afforded by the successive forms Turbinella episoma, 
" Lg | T. affinis, T. praemekranica and T. mekranica, respectively charactorising 
the oligocene, lower, middle and upper mioceno of western India. The 
resemblance between successivo terms is so close as to cause hesitation 
whether two consecutive forms should be mutually treated as varietal ly 
or specifically different; but if one of the terms be omitted, the differ- 
ences assume a specific value. This UAE series iw extinct along 
the coasate of Peninsular India. Tho living T. pirum belongs to a sopar- 
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Résumé of Recent Progress in our Knowledge of the 
Indian Wasps and Bees.— Hy Crenpunic Dover. 


A brief review of recent work on the Aculeates and an appeal to 
the Editors of the ** Fauna of British India " series for a new edition of 


Bingham's first volume on the Hymenoptera, the Myrmarides are also 
briefly discussed. 


The Development of the Ovary of Culex — By V. Naru. 


When the female culex emerges ont of the pupa its ovary hns already 
reached an advanced stage of development. The ground tissue is mado 
up of cells and fibres mixed with a very large number of tracheae. Tho 
ovary is bounded by a limiting membrane and has also a lumen. A large 
number of follicles lie in tubes which rupture when the follicles grow. 

The onter boundary of a follicle is s&yncitial. This syncitium may 
be called the follicle layer. The content cells of the follicles are all simi- 
lar in young ovaries. Each has got a prominent nucleus with a single 
compact karyorome. 

Unless the mosquitoes are fed on blood, development stops at this 
stage. If fed on blood development proceeds rapidly in the following 
way — 

One content cell of the follicle does not change, that is, it retains the 
single compact karyoeome. This is the future ovum. The nuclei of 
other content cells become much bigger and their karyosomes break up 
into a large number of chromatin i These are the nurse celle des 
tined to feed the future ovum. ter the outer boundaries of all the 
content cells unite and there is now a single sheet of protoplasm contain- 
ing the nucleus of the future ovum as well as the nuclei of the nurse 

cells. Gradually the nurse cell nuclei also disappear. In other words the 
nurse cells and their nuclei lose their individual identity and add to the 
cytoplasm of the ovum. Prominent round grains of yolk now appear in 
the cytoplasm along with smaller deeply staining gradus. 

The follicle e passing through important changes gives riso to 
the chorion which is made up of a large number of grains of some very 
hard matter. The chorion 5 ab@ent at one pole of the ovum thus form- 

micropyle. Within the chorion is the delicate vitelline membrane 
secreted by the ovum. ^ 

Copulation is not essential for the development of the ovary. What 

" is essential is feeding on blood. 
it seems likely that maturation and fertilisation take place in the 
oviduct since the spermathecae open into it but by the time the ova 
the oviduct the chorion becomes so hard that it has not yet been 
ible to obtain sections of the ova good enough to afford the study of 
" ertilisation and maturation. 


The Larva of Anopheles annandalei Prashad.—By M. O. 
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A Further Note on the Contractile Anterior Thoracic 
Appendages in Anopheline Larvae —Sy M. O. Timona- 
RAYANA IYENGAR. 


In this paper the author has given an account of the internal mor 
phology of the thoracic appendages as revealed by microtome sections 
in different planes. An account of the previous work on the external 
morphology, movorments and contraction of these paired appendages 
appeared in the Report of the Proceedings of the Fourth Entomological 
meeting, Pasa, 1921 (pp 216-217). The structure of the entire append- 
age is now fully known. But nothing i» as yet known about the homo- 
logy or function of these organs. 


Preliminary note on the presence of yeasts in some 
Homoptera.— By M. J. NARASIMHAN. 


The author observed in 1016 the presence of large numbers of yeast- 
cella in smears of crushed insects belonging to the homopterous families 
Fulgoridae, Aphidac and Coccidae. He has since ascertained that the 
yeasts occur inside the tissues of these insects either scattered or in 
groups as shown in microtome section. So far as ho has observed he has 
observed them only in inzect« which secrete the honey-dew. The uni- 
veraal occurrence of the yeasts in these honey-secreting insects leads one 
to infer that they are probably in symbiotic relation with each other. 
Two or three distinct forms of yeast appear to occur in differont insects. 


Isopoda of the family Bopyridae parasitic on the Indian 
Decapoda Natantia.—By B. CHOPRA. 


Nothing has so far been published about the Bopyrid Isopoda of the 
Indian Empire, and very little about those of the neighbouring parte. 
A considerable amount of work has, however, been done on European and 
American forms by several workers. So far as strictly Oriental forms 
are concerned, the islands of the Malay Archipelago have received the 
most attention, though a number of forms have been described from 
the seas around Japan. 


The family is represented by thirty-one species and twelve genera 

in the collection of the Indian Museum. Of tho twelve genera two are 

, found to be new, while the species with three or four exceptions are also 
new. 


| On the occurrence and significance of a third contractile 
Con vacuole in Paramoecium caudatum.—By G. S. THAPAR 


and S. S. CHOUDHURY. 


d Ordinarily P. caudatum contains only two contractile vacuoles. 
| — Wo found a few specimens in our laboratory with three contractile vac- 
uoles. Although similar cases have been previously recorded by some 
observers, no explanation has been given of thia abnormality. The 
authors after giving a brief summary of the available experimental data 
regarding the probable functions of this organ discuss tho tentative viow 
that the third contractile vacuole is an adaptive development under con- 
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ber of species of Ciliates recorded from any part i | 
enomareted P» gid sc was only I6. Shes or neis sili 1903, (ae 

IT. Reco of observation of the writer on 10 x i 
from India before, viz. Prorodon edentatus, Coleps ben. ep. — —— 
uncinauls, Didinium balbiant, Dileptus gigas, Chilodon ateing, Cuclidium 
giawcoma, Bursaria truncatella, Stentor polymorphus, and Stylonichia 
pustulata. 

III. General Summary. As the result of the work of the author pre- 
viously published or now boing communicated, the number of speciea re- 
corded from India has been considerably augmonted. Total number up 
to date recorded by other observers is 30, those observed by the writor 
are 41, only two of which had been reported by previous workers. Thus 
the total record i» of 69 species belonging to 46 different genera, and al- 
most all important families are represen tod. 

Forms now to science are an extraordinarily small rcentage of the 
total number investigated, This is in conformity with the vell estab. 
lished fact that the fresh-water protozoa are cosmopolitan in their distri- 
bution, as also due to a desire on tho part of the writer not to base new 
species on minor structural differences. A more extended survey of 
these forme from different parte of India would be desirable. | 


The Modifications of the Swim-bladder in Hill-stream 
Fishes.— By SOUNDER Lat Hora. 


The swim-bladder of fishes is supposed to be a hydrostatic organ. 
Fishes living in rapid waters lead a ground habit of life and. therefore, 
do not noed such a baloon-like structure. Consequently the bladder 
ia reduced and it bas been observed by studying this organ in several 
Cyprinoid genera such ns Labeo, Psilorhynchus, Adiposia, Nemachilus, 
Halitora, Botia and Diplophysa, that the amount of reduction is moro or 
lass directly correlated with the rapidity of the flow of water. The 
bladder in the first five genera shows a continuous retrogressive deconera- 
tion, that of Botia is of the normal Cyprinoid type except that the 
anterior chamber is partially enclosed in bcne, while that found in 
Diplophysa ia totally different. In Diplophysa thoro aro two bladders, 
the anterior being divided into two lateral portions, which are enclosod in 
bone like that of the genus Nemoachsilus and the posterior lying free in the 
abdominal cavity. In this paper an attempt has been made to discuss 
the probable causes of the modification of the bladder in hiil-stream 
fishes. 


Saprolegnia on Murral Fry (Ophiocephalus marulius) in 
Madhopur Hatcheries and its treatment.— By Hamip 
KAHAN. 


— Aer decer Aries Hatcheries of long — Many fish 
—— Mangus ere prag ratur Arion Joly 195i CERE beer Dm 
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was found that the oral apparatus was capable of acting as a float and this 
function conld be performed both when the funnel was expanded and 
when it was folded No observations were unfortuntately made on the 
feeding habits of these tadpoles All the views previously held regarding 
the function of the funnel have been critically examined and at the end a 
note on the histology and musculature of the funnel is added. In 
the text of the pa the views of Dr. Annandale on the subject have 
also been enn bodied: 


Evolution and the Individuality of Cells.—By Hanipas 
BHATTACHARYYA. 


. The author discusses the different views held by different authoritics 
as to the structure, nature and individuality of celle. 


Section of Botany. 
President :—Dr. W. DUDGEON. 
Presidential Address. 
Tur BOTANICAL OPPORTUNITY IN Ispra.' 


It is fitting that from time to time we take stock of our 
botanical achievements, and attempt to form an estimate of 
the field of opportunity lying before us. It is especially appro- 
priate at thie the first programme of the Indian MHotanical 
Society. I deeply appreciate the honour of standing before 
you in the capacity of President, and ask your indulgence as ] 
attempt to make such an estimate. 

The value of such a survey depends on the skill and 
insight of the one who makes it. If it is well done it should 
stand as a record of progress, and should serve to stimulate 
research in all lines of botany, Such estimates made from 
time to time may well constitute a record of the progress of 
botany in India. Whatever value there may be in my remarks 

. is in no small way due to the cooperation of a number of 

botanists who have given me the benefit of their ideas as to 

E the outstanding problems of Indian botany. It isa pleasure to 

! acknowledge my indebtedness to these friends, Except for 

i their aid I should hardly have had the courage to undertake 
j the task, important though 1 think it to be. 

| I believe that such a survey as this is very timely. The 
ic country is entering on a new era of political, social and edu- 
Ne s cational development. Our scientific activity must be stimu- 
| lated to keep pace with progress along other lines, and with 
the science of the rest of the world. India has a heritage of 
love for learning that we all should strive to maintain, Our 
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field for botanical investigation is almost unlimited. In addi- 
tion to the perhaps 17,500 species of flowering plants, there is 
a great assemblage of eryptogams, providing an almost endless 
variety of material for research in everv phase of botany. 
The peculiar climatic conditions under which our vegetation 
occurs only enlarge and extend the opportunity for stud y. 

My purpose in this address is to call brief attention to 
what has been done along certain lines both in India and 
elsewhere; to point out the grent need for research ; to indi- 
cate some of the lines of study that seem most urgent aud 
most likely to yield results; and to urge an increasing 
number of young men to engage in more, more intensive, and 
more effective investigation. To some of my older hearers 
mv remarks may seem presumptuous. They know already 
the problems of botany, and are actively engaged in research. 
It is however, to the younger generation that I want parti- 
cularlv to speak. There are many young men who have 
recently completed their courses of study, obtained their 
degrees, and entered into their various fields of life work. 
They are widely seattered, and must in a very real sense 
provide their own scientific inspiration When we remember 
that not only the system, but the curriculum, the text-books, 
the language, and to a large extent the point of view of our 
education is foreign: that all too much emphasis js laid on the 
passing of examinations and obtaining of degrees; and that 
there is a minimum of incentive to continue study and research 
after the degree is obtained, we must conclude that these men 
need all the encouragement we can give them. Too frequently 
they gradually become satisfied with their original preparation, 
the desire for further progress grows dim, and they settle down 
to lives of quiet unproductivity. If some can find in what 
I shall say an incentive to further study and research, I shall 
feel that my efforts have been successful. ENE k 

Research in botany means painstaking investigation f 
plant material to discover new facts to add to the world's 
stock of knowledge of plants and how they behave. The 
results of investigation may be put to use at once, or they 
may have no known immediate utility. We are accustomed 
to think of the latter as '' pure botany.” Nowadays 161s often 
only ' applied botany " that engages the attention of the 
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the results. Above all, we must learn “ to regard satisfaction 
with what has been done as the cardinal sin.” 

In working out the details of this address, I have been 
guided by the general principles that it is mainly young men 
who are in need of guidance, and that it is the most obvious 
and easily solved problems that will first attract them. There 
is a wealth of problems in our vegetation fulfilling these 
requirements. There are many problems of greatest interest 
and importance that can be most successfully undertaken in 
India, and some of them will have to be undertaken here if 
they are to be solved soon or in any adequate manner. 

On the other hand there are types and groups of problems 
that demand of the investigator long thorough training, elabor- 
ate facilities, and perhaps most important of all, the stimulus of 
frequent or constant contact with others working and thinking 
along similar lines. Such problems can best be undertaken 
only at the great research centers, mainly in the West. For 
this reason I shall to a large extent exclude from consideration 
cytology, considerable portions of physiology and genetics, 
and extensive monographic work in taxonomy. Various limit- 
ing factors—lack of leisure time for uninterrupted application, 
lack of material equipment, museums and herbariums, ade- 
quate library facilities, guidance, and perhaps most important 
of all, lack of inspiration—combine to make work in these 
fields difficult orimpossible. In this connection it is legitimate 

. to urge on those in authority the necessity for making provi- 
sion in the various universities and research institutes for the 
prosecution of such studies. 

J want.to consider the opportunities for research under 
the following heads :— 


i. Taxonomy of Indian groups. 


K 2. General morphology and anatomy. — 
3. Physiology in some of its more general applications. 
4. Ecology. 

5. Genetics in relation to agriculture. 

~ 6. Plant pathology. 


7. Palaeobotany. 
8. Utilization of plant resources. 
9. Educational aspects of botany. 





TAXONOMY. 










Most of the taxonomie work on the vegetation of India 
has been on the vascular plants, The pioneers of Indian bot- 
any—Hooker, CLARKE, GRIFFITHS, WALLICH, and others— 

were mainly taxonomists, and their extensive ex loration and 


indefatigable collection have made known the bu k of the vas- 
cular flora. Itis unfortunate for Indian botany that their col- 
have been ton large extent deposited in European herba- 
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riums. Thanks to them and to their successors, we have 
excellent floras for the whole of the country, as Hooker's ! 
monumental work, the Flora of British India, BRANDiIs' * Indian 
Trees, PRAIN's? Bengal Plants, Cookr’s* Flora of Bombay. 
BamnBrR's* Plants of the Panjab, GAMnBLEÉE's* Flora of Madras. 
Durante’ sU Flora of the Upper Gangetic Plain, and Beppome’s * 
Ferns of British India. 

There is at the present time considerable activity in taxon- 
omic work. Manuals are being prepared for more restricted 
areas and of more restricted material. as PAkRKER's* Forest 
Flora of the Panjab, Fvsos's '° Flora of the Nilgiri and Pulney 
Hil Tops, and HKaANGA AcHa4kRIAK's !! South Indian Grasses. 
There are many monographic studies of orders, families, and 
genera, and studies and descriptions of new species. 

Taxonomic works require revision as new species are added 
to the known flora, and as increasing knowledge changes our 
conceptions of relationships Such work must be more and 
more based on extensive observations in the field, and in many 
cases on analvses of hybrids and species complexes under ex- 
perimental conditions. We cannot hope to arrive at stable 
taxonomy til we have greatly increased knowledge of our 
plant material. It is obvious that such studies can be carried 
out best in India. 

While a vast amount of work has been done with vascular 
plants, there remains much more to be done with the lower 
cryptogams. Studies on the occurrence, distribution, abun- 
dance and time of appearance of freshwater and marine algae, 
fungi, lichens, liverworts, and mosses ought to be made, and 
the results finally incorporated into handbooks with illustra- 
tions and workable keys, so that the rank and file of botanists 
throughout the country could use them. This is undoubtedly 
a large and monotonous task. It may first necessitate the 
sending of collections abroad for identification. A fungus flora 
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of India is reported to be in preparation,' but it will of neces- 
sity be incomplete, for “ the total number of recorded species 
is probably under 2000, which is certainly not one-fourth of 
those that exist ' (p. 65) in the country. In the end we should 
have works on Indian cryptogams of such a type as West's? 
British Freshwater Algae. 

Cultivated plants have not received and are not now re- 
ceiving the attention they deserve. The classification of culti- 
vated plants is rendered difficult by the large and increasing 
number of varieties. There appears to be a great deal of 
confusion and error in the application of varietal names. 
BALL* says that '* some years ago the writer saw at one of the 
largest ogricultural experiment stations in the United States a 
long series of plots of cereal varieties of which less than 
50 per cent were under the right varietal names. Of what 
value will be the published results, if the varietal names are 
wrongly applied ?* Ten years ago, in his address as retiring 
president of the Botanical Societv of Washington, PIPER 
recorded his belief that fully 50 per cent of the crop varieties 
published upon in varietal experiments were either untrue to 
name or unidentifiable. But how shall they become identifi- 
able without adequate description and classification? And 
how shall they become adequately described and classified 
without botanists to study them ?* " Such classification is 
just as urgently needed in India, before the improvement of 
crop plants can be put on a firm scientific footing. Taxonom- 
ists should not regard the classification of cultivated plants 
as outside the domains of legitimate botany. Not only is 
such work greatly needed, but it can be done best by thorough- 
ly trained botanists. 


— 


MORPHOLOGY AND ANATOMY. 


Throughout the range of Indian vegetation there is a vast 
amount of material awaiting morphological investigation. 
Doubtless many of the little plants growing about the doors of 
our laboratories hold facts of greatest interest. The common 
praetice of bringing our materials for study from a distance 
is a confession of expediency—of making use of material 
known beforehand to be fruitful, rather than searching through 
what is close at hand. Prof. Bose in his paper on Bengal 
Polyporaceae read at this meeting suggests the point I want 
to make, that so much of our vegetation is as yet so little 
known that we almost of necessity must ignore it. 
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Considering the vegetation by groups, the algae first claim 
our attention. Here little work has been done, even in a taxon- 
omic wav. In addition to a few older scattered references, 
GnosE! has recently given us some information about the 
Cyanophyceac of Lahore, and IYENGAR? has worked out some 
of the Volvocaceae of Madras. The life histories of algae in 
a tropical periodic climate— methods of growth, reproduction 
and perennation— would certainly repay work. 

Practically nothing has been done with the morphology 
of Indian fungi, except in parasitic forms investigated at the 
agricultural and forest research institutes. The name of Bor- 
LER stands out conspicuously here. Put only a good beginning 
has been made. It is almost essential to know the complete 
life-history of a parasitic fungus before remedial measures can 
be intelligently applied. As in the case of algae, there is a 
very large field for rescarch in the structure and life histories 
of the as yet little known fungus flora of the country. 

Bryophytes are almost equally untouched. KASHYAP ina 
series of papers ha* given us valuable information on the mor- 
phology and life-history of several species of liverworts, but 
there remain a large number that ought to be investigated. 
There are several species on the Plains, and a treasury of them 
in the rain forests and the Himalayas. KasHvar?* has already 
been able to make use of the material he has investigated in a 
fresh study of relationships. Further study may reveal strik- 
ing and unexpected results for the elucidation of relationships 
and the phylogeny of primitive land plants. 

I know of nothing that has been done with the morpho- 
logy of Indian mosses. It is usually considered that mosses as 
a whole are quite uniform in structure, but until work has 
been done on the Indian forms, it cannot be said that they 
would not repay investigation. 

Pteridophyte morphology may be expected to yield valu- 
able results. KasunvaP* has made a distinct contribution to 
our knowledge of Equisetum in his investigation of the game- 
tophyte of E. debile. Miss BaxckorT has studied the forma- 
tion of perennating tubers in two species of Selaginella from the 
Himalayas, and some work has been done on the vaseular ana- 
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tomy of Indian ferns. Probably the greatest opportunit y, and 
the work that most needs doing in pteridophytes, is careful 
anatomical studies of sporophvte ontogeny. CAwrnkLL ! has 
shown that the stelar structures of the axis in Ophioglos- 
sales are built up exclusively of leaf traces, and suggests that 
the same situation may be found to obtain in the leptosporan- 
giate ferns. Our large fern flora provides extensive material 
tor this kind of work. If there is anv truth in the concept of 
recapitulation, such studies should throw a flood of light on 
the relationships, and possibly on the phylogeny of the various 
groups. 

Gymnosperms in general have received much attention. 
Little, however, scems to have been done with Indian forms. 
SETHI of Lahore is working on /*inus longifolia, where the situa- 
tion appears to be the usual one for Pinus, and Saxton of 
Ahmedabad is undertaking Cedrus deodara. — 1t is likely that 
the study of life-histories of Indian gymnosperms will add 
little thatis new to our knowledge, except possibly in the Gne- 
tales. Gnetum gnemon and G. scandens have been investigated, 
but it appears that there still are species Gnetum in Burma and 
the Malay Peninsula, and of Ephedra in the Himalayas that 
have received no attention. Because of the unique character 
of the Gnetales, these unknown forms should be looked into. 
Collections for morphological purposes should be made when- 
ever opportunity offers. 

The vascular anatomy of all Indian gymnosperms should 
prove interesting. Groom AND Ruswron* have investigated 
the wood of Himalayan species of Pinus. Comparison of the 
structure of ordinary and spur shoots of Himalayan conifers, 

T and the anatomy of unworked Gnetales are further problems. 

Since the overwhelming majoritv of Indian vascular plants 
are angiosperms, they present a large field for research. Almost 
no morphological or anatomical work has been done on them. 
SaBNis* has done considerable work on the anatomy of the 
plants of the Indian desert. Almost any species should 
Brovine a starting point for morphological work, and we should 

ave information regarding Indian species made available. It 

is rather unlikely that many angiosperms will show anythin 

|J unusual; but a few species may reveal situations that wil 
P make a distinct advance in our knowledge. For example, a 
s casual examination of Ophiopogon intermedius Don of temper- 
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ate mountain areas of India shows in microsporogenesis 56 
bivalent chromosomes so distinct that they can be counted 
under an ordinary high power without any treatment what- 
ever Many important results have come out of the study of 
ordinary material. Double fertilization, by Nawascuin ! ? 
oogamous apogamy, by Jukr,* and an embryo sac of four 
megaspore nuclei, by DanrckREN? may be cited as examples. 
It may be that embryo sacs will be found that will give a defi- 
nite clue to the origin of the embryo sac, though Scorr's recent 
statement* that ** It is safer to regard the Pteridosperms, and 
therefore the Seed Plants generally, as a distinct stock, prob- 
ably as ancient as any of the recognised phyla of Vascular 
Cry ptogams ` (p. 391), assigns to the angiosperms such great 
antiquity that the expectation is minimized. 

It seems quite possible that degeneration during mega and 
microsporogenesis as | was able to trace it in Rumex crispus* 
may be found to be of widespread occurrence. It may be 
found to give a clue to the morphological origin of dicliny, to 
offer an explanation of sex intergrades, and to contribute to 
the solution of the problem of sexuality in plants. There is 
abundant material in our flora for the study of this problem. 

Comparative anatomy has been used with conspicuous 
success in unraveling the relationships among fossil plants. 
JEFFREY” has formulated certain ** canons of comparative 
anatomy” and applied them to living plants with equal success. 
Comparative morphology and anatomy will be of increasing 
service to taxonomy in indicating relationships Our fiora 
presents a rich field for such investigation. DBkcmrEL's?! work 
on the floral anatomy of the Urticales is a recent example of 
the results that may come from such studies 

Indian plants have received altogether too little attention 
from morphologists, and the conclusion is that a whole host 
of these plants should have their morphology and vascular 
anatomy investigated. 








| NawascHIX, S. Resultate einer Revision der Befruchtungsvor- 
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Bot. Centralbl 74 : 3 , 1898. 
a prev ae <, K. V. OsstiaN, Dar Embnyosack von Plumbagella, ein 
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PHYSIOLUGY. 


Perhaps physiology is after all the most fundamental of 
the botanical sciences, and it has been making rapid progress 
in the last few vears. Chemistry and Physics are becoming 
such important parts of physiology that the average botanist 
has difficulty in keeping up with the procession. Much of the 
present trend of the subject requires such n mastery of 
chemistry and physics, such elaborate equipment, and to such 
a large extent the stimulus of contact with others interested 
in and engaged in similar research, that really fundamental 
investigations in physiology are difficult in India. Some of 
the most valuable and suggestive aspects of physiology, as 
osmotic pressures of sap, permeability, antagonism, the chem- 
istry and physics of protoplasm, enzyms, photosynthesis, 
and metabolism nre accordingly excluded from this discussion. 

Physiology as such has searcely been touched in India. 
Howarp! and Horr? have done valuable work on the effect 
of soil aeration on the growth of plants of economic impor- 
tance, and J. C. Bose has made valuable contributions on the 
response of plants to stimuli, and on refined methods of study- 
ing response. 

There is however a vast amount of work that can be done 
without the necessity of highly specialized training and elab- 
orate outlay on equipment.. The work of JrvaNNA Rao” on 
the conditions of leaf-bladder formation in Lichornia is an 
illustration. Some of the problems that seem most approach- 
able, and that would vield exceedingly valuable results are : 


l. The water relations and demands of plants. 
2. The light relations and demands of plants. 
J. Temperature requirements of plants. 

4. Soil fertility studies. 


Water relations.—Conditions over the greater part of 
India are suitable for the growth of plants throughout the year, 
except as water is a limiting factor. Periodicity in precipita- 
tion is a marked feature of the climate. We need exact data 
on the evaporating power of the air throughout the year, and 
the response of plants to the actual fluctuations in humidity, 
and to the variations in water available to the roots. The 
evaporimeter devised by Baves* gives records of evaporation 
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closely paralleling the transpiration of plants exposed to 
similar conditions, with plenty of water available. In nature, 
however, maximum transpiration occurs during the dry season, 
when available soil moisture is at a minimum. Many of our 
common crop and characteristic wild plants should be studied 
with regard to their water demands. It is probable that the 
results would be of great value to agriculture, especially in 
connection with the search for varieties suitable for growing 
in the various parts of the country. 


Light relations.— GARNER AND ALLARD! have shown 
that the number of hours of daily illumination is one of the most 
important factors in regulating the vegetative and reproductive 
phases of plants. They find in the species they have studied 
that ** normally the plant can attain the flowering and fruiting 
stages only when the length of day falls within certain limits, 
and, consequently, these stages of development ordinarily 
are reached only during certain seasons of the year. In this 
particular, some species and varieties respond to relatively 
long days, while others respond to short days, and still others 
are capable of responding to all lengths of the day which 
prevail in the latitude of Washington where the tests were 
made’ (p. 603). This opens up a wide new field for experi- 
mental work. It is entirely likely that the failure of certain 
crop plants in India and the tropics generally, and the conspi- 
cuous success of others may be due in large part to their differ- 
ing light demands. We cannot regulate the period of daily 
illumination under field conditions; but we can take advan- 
tage of varying lengths of day throughout the vear, and we 
ean make use of varicties whose light demands coincide most 
exactly with the actual davlight period. It is possible that 
the success of certain elementary species and hybrids over 
others depends on their ability to make effective use of the 
light of tropical days. This factor may well be taken into 
account in the development and selection of new varieties for 
different parts of the country. The problem is one that surely 
would repay study. 


Temperature requirements.—In the temperature rela- 
tions of plants WaArsTER * concludes that there is a correlation 
between the temperature of germination and nutrition effects. 
It is found that for cereals especially, a lower temperature 
during germination, followed by a higher temperature durin 
subsequent growth gives maximum yield. Plants germina 
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at higher temperatures, especially in the presence of à plenti- 
ful supply of nitrogen, may be maintained in the vegetative 
phase almost indefinitely. This, in connection with the light 
effects already mentioned, probably explains the failure of 
temperate region plants in the tropics, and the success of 
tropical plants. It would be worth while to have extensive 
experiments along this line. 

The factors involved in the acclimatisation of plants from 
other parts of the world is a problem that would repay study. 
As never before, there is an interchange of plants throughout 
the world, and some of our most valuable plants are introduced. 
Just what would need to be done in such work, and what 
results to expect, would be difficult to say; but undoubtedly 
there is need for such study, and the results might be of far- 
reaching importance for the agriculture and horticulture of the 
country. 


Soil fertility offers another immense field for research, in- 
volving as it does both the micro-organisms of the soil, and 
the plants grown in this soil. The problem of soil fertility 
has long engaged the attention of agriculturists, and such 
studies have gradually settled down along certain trad:tional 
lines— permanent. plots, soil tanks, and pot cultures. However. 
there is coming to be a growing dissatifaction with the results 
obtained by such methods. LirwAN AND LiNHaART ' and 
SEBELIEN* have recently concluded that the results obtained 
from ordinary plots are of such little practical value that they 
do not justify the time, energy. and money expended on them. 
Pot culture methods yield results of great physiological value, 
but leave many problems unsolved It looks as if we would 
have to have a great advance in knowledge of plant physiology 
before we can solve the problems of soil fertility. 

THowPsTOXE* believes that the practice of burning hill 
jungles and cultivating the cleared area for only two or three 
years derives its advantage from the killing by heat of bac- 
teria-destroying protozoa in the soil We need extensive 
studies of the micro-organisms present in the various soils of 
the country, their occurrence, abundance, seasonal variation, 
and physiological action. 

. On the other hand the reaction of plants to the various 
factors of soil fertility needs a vast amount of work. Much 
bas been done already. But we should be prepared for strik- 
ing results in increase of plant production in the tuture. 


— 
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HARRISON ' in reporting on manurial experiments on rice at 
Pusa states that ‘in a few isolated pots (about 6 per cent of 
the total) a very abnormal growth took place, varying from 
200—500 per cent increase over the check pots in their particu- 
lar series," and * other officers in the department have had 
similar experience ' (p. 42). The cause of this unusual growth 
remams unknown, but the fact indicates the possibility of 
enormous increase in plant production, when the factors in- 
volved are discovered. In this connection, soil aeration, al- 
ready known to be an important factor in promoting plant 
growth. should receive much more experimental study. 

COLEMAN * calls attention to the danger of making in- 
creased demands on the soil by means of improved varieties of 
crop plants. without a parallel improvement of the fertility of 
the soil. The problem therefore is an urgent one. As long as 
the supply of food is the dominant problem of India, the 
problem of soil fertility remains a standing challenge to our 
plant physiologists. 

Ecoroay. 


Ecology is not as clearly defined as the other great sub- 
divisions of botany It is still largely an observational science 
and as it becomes more exact it tends to pass over into mor- 
phology and physiology. It is as vet largely a matter of 
observation and description of vegetation, and the value of 
the results depends therefore on the critical judgment of the 
observer. 

In recent years there has been great activity in ecology in 
north temperate regions, and latterly in the south temperate 
also. But little has been done in the tropics, and almost 
nothing in a climate such as ours, and in areas of crowded 
agricultural populations such as are found in India and China. 
SCHIMPER * has worked in Java, and Brows* has made in- 
tensive studies in the Philippines There is only a little such 
comprehensive work of India. Hooker * * has described the 
plant geography, and divided the country into characteristic 
vegetational areas, giving the distinct floral composition of 
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each. Recently AGHARKAR ! has extended the details of this 
work for arid north-west India. BLATTER AND HALLBERG * 
have described the vegetation of the Indian Desert on the 
basis of WangwiNG'S* formations, and SAXTON AND Sepawick * 
have done the same for Gujarat. Kenover* has made a 
study of successions in the subtropical forests of the middle 
Himalayas, and I ^ have madea similar tvpe of study of the 
Gangetic Plains vegetation. Hore? has studied the ecology 
of grasses in relation to forest types and later, has empha- 
sized the importance of ecological studies in solving problems 
of grazing land and forest management, and in the control of 
plant diseases. Other work is reported at this meeting. and is 
in progress, and the outlook for ecology in India is bright. 

The broad principles of ecologv have been derived from 
studies on the vegetation of temperate regions. It is not vet 
known how generally these principles apply to the tropics. 
One botanist has put it, * a large part of the plant associations 
(in India) should be studied without trying to fit them into a 
IZuropean or American system. Much study will be required 
before we get any clear ideas of Indian ecology as a 
whole." Brown "expresses a similar doubt: ‘*.... botanists 
from temperate regions are too apt to regard temperate vege- 
tation as a generalized type and tropical vegetation as a 
specialized one, whereas there certainly are many reasons for 
considering the reverse as the more nearly correct view ` (p. 
43). Intensive studies of our tropical and subtropical flora 
may lead to the necessity of modifying the ecologic concepts 
derived from temperate regions. Because our vegetation lies 
in a strongly periodic monsoon climate, and because of the 
action of the dense agricultural population, ecology offers 
unique opportunities for investigation. Perhaps it is the most 
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fertile field confronting us just now; and the work does not 
require either long intensive training, or excessive outlay on 
material equipment. The most accessible problems fall into 
three groups : 

I. Descriptive studies. 

2. Response of the vegetation to the periodic climate. 

3. Effect of man on the vegetation. 


Descriptive studies will work out the great formations ot 
the natural vegetation, and relate them to the climatic factors. 
This will include a study of the successions leading up to the 
climax vegetations. As these studies become more exact, thev 
will increasingly require the use of instruments for determining 
the details of the climatic factors and their influence in deter- 
mining distinet types of vegetation. We have the meteorolo- 
gical records available, but they give little clue to local devia- 
tions of moisture, humidity, insolation, temperature, and ex- 
posure to wind, that are so important in causing local differ- 
ences in vegetation. 

Considerable effort has been made in the West toward 
developing exact statistical methods of describing vegetation. 
Perhaps the work of RAUNKIAER! is best known.  Ur- 
doubtedlv such efforts are still unsatisfactory, but they make 
it possible to compare directly the vegetations of widely sep- 
arated areas, and also to distinguish slight differences in local 
areas. It would be a most valuable contribution to have our 
—— types of vegetation studies by such statistical me- 
thods. 

The geographic botany of the country has received little 
attention along modern lines. The work of Hooker and of 
AGHARKAR has been mentioned. While the broad affinities of 
the Indian flora secm pretty well established by the work 
of Hooker, we need intensive local studies to determine the 
rate and method of spread, limiting factors, routes of migra- 
tion. and sources and antiquity of the vegetation of different 
areas, 


The response of plants to our periodic climate offers 
an equally fruitful field for detailed studies. There is little bo- 
tanical activity in similar climates in other parts of the world. 
The problem of the effect of a monsoon climate on the indivi- 
dual plant is one that offers many points of approach, and 
that can be undertaken almost anywhere by anyone sufficient- 
ly interested. A 

It is commonly considered that leaf fall is caused by ap- 
proaching excess of transpiration over water intake. In tem- 
perate regions this is brought about by increasing cold slowing 
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down root activity. In India we see small plants losing their 
larger leaves and tender shoots in response to excessive trans- 
piration, as the dry season advances. Excessive transpira- 
tion may also explain why the trees of the Peninsular forests 
lose their leaves along through the winter and spring, but it 
oflers no explanation of why the new flush of leaves comes 
out and remains on the trees before the beginning of the mon- 
soon, when conditions are at their severest. This new angle 
of the problem should be attacked. 
: Practicallv nothing that I know of has been done with 
the distribution of roots and perennating organs in a monsoon 
climate. Do they behave as the roots of desert plants, as des- 
cribed by CaANNON , or as the perennating organs described 
by WankMiNG, and others? "This can be answered only by 
patient study of the occurrence and behaviour of these struc- 
tures, and the methods of perennation and propagation, es- 
pecially of the characteristic rainy season and dry season 
floras.” Im addition, we should have information as to the 
time and the organs of storage, and the time and methods of 
utilization of reserve food materials and water. ‘These prob- 
lems should vield to histological and microchemical studies. 

The anatomical response of pants to the periodic climate 
is another problem. Work has been done in the West com- 
paring the anatomy of the same species in diflerent habitats, 

ut Hanson * has shown that there is equal or greater differ- 
ence in the leaves from different locations on the same tree 
than has previously been reported from different habitats. 
With this caution in mind, it should be possible to make valu- 
able comparative studies on the effect of the three climatic 
seasons on the anatomy of the vegetative organs. 

Change in the aspect and content of the vegetation in 
relation to the climatic seasons needs investigation We know 
in general that a luxuriant mesophytie vegetation of tropical 
affinities flourishes during the monsoon; a temperate vegeta- 

J tion during the winter ; and a relatively small group of persis- 
tent xerophytic perennials during the spring; but we should 





- have exact intensive studies, probably largely statistical. 

Such studies would apply equally to the whole range of cryp- 
&. togams. It is here especially that taxonomic studies are 
— | CaxNON, W.A. The Root Habits of Desert Plants. Carnegie In- 
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needed as a basis for further work. "UkawsEAU's work ! en 
periodicity in freshwater algae is an illustration of this tvpe of 
investigation - 

Effect of man on vegetation.— Heretofore ecology has 
been concerned mainly with natural vegetation, and the effort 
has been to find areas that have come as little as possible 
under the infiuence of man Such areas are still to be found 
in the Himalayas and in parts of the Peninsula. Th:re hns 
not been much work directly attacking the problem of the 
nature and extent of the effect of a crowded agricultural 
population on vegetation. India and China are the two great 
fields for the study of this problem. Aside from the fact that 
man destroys the forests and to a large extent the herbaceous 
vegetation cover, we have little information. BURNS AND 
Cuakrapeo* have begun a detailed study of natural recovery, 
under protection, of badly overgrazed Deccan pastureland. 
The various afforestation projects, especially in the United 
Provinces, should yield valuable information, and ought to be 
studied at every stage of progress. It seems probable that 
the present vegetation, especiallv forests, could be correlated 
with density of population, in much the same wav as BRAN- 
Dis * has done for rainfall. à 

A knowledge of the effect of man on the vegetation will 
not only be of much scientific interest, but will undoubtedly 
prove to be of greatest practical: value in future efforts to 
develop and conserve the vegetation resources of the country. 
This tv pe of study is new, and India affords unusually favour- 
able material. 


GENETICS. 


Genetics has made rapid strides since the rediscovery of 
MENDEL's classical work in 1900. The subject is so attractive 
and so filled with possibilities for usefulness that an ever 
increasing number of botanists is going into it. Fundamental 
work on the underlying principles, including investigations 
into the cytological basis of hensaits is as yet pretty definitely — 
confined to the great research institutions of the West. 
We have a statement of the present position of genetics 
in India by Burss* in his presidential address before the 
Botany Section at Nagpur. Interest in the subject is evidenced 





| TnRANSEAU, E. N. The periodicity of freshwater algae Amer. 
Jour. por 8: 121-133. 1916. | 


Bo enologiees quud of Deccan 
ibution of foresta in Ind 





e. 









1922.) Indian Science Congress. L.S.C. 111 


by the large proportion of genetics papers on our present 
programme. Much valuable work has been done at the vari- 
ous agricultural research institutions on crop plants, especially 
in segregating pure lines, with the view to finding varieties 
suitable for particular needs and local conditions. The results 
will be of increasing use in developing new stable combina- 
tions in future breeding experiments. All observers of plants 
should be constantly on the wateh for mutations of all kinds. 
We have only to recall that the novel orange industry of Cali- 
fornia avose from a mutation discovered in a single tree in 
Brazil 

It cannot vet be said that the method of evolution ha« 
been discovered. But we should remember that the concept 
of mutation got its great start from DEVRIES’ study of a mere 
weed. Who shall say that in our vast flora there is not some 
plant or plants which when carefully studied will vield equally 
striking results ? 

I want to go no further than to emphasize tlie tar-reaching 
practical importance of genetics to our problems of agri- 
culture, and to urge greater activity iu the subject. 


PLANT PATHOLOGY. 


Plant pathology is mainly the application of knowledge 
of parasitic fungi. The importance with which the subject is 
regarded in the West is indicated by the increasingly large 
staffs of pathologists connected with agricultural institutions. 
Considerable work has been done in India, especially in the 
agricultural research institutes and agricultural departments. 
Departments of botany in our colleges and universities have 
as yet made little contribution to the subject. The work of 
BuTLER! stands as an inspiration to all interested in pathology. 

The first task confronting plant pathology in an old 
country where agriculture has long been established is the 
investigation of existing diseases. Much has been in India. 
and much remains to be done, both in working out the life 
histories of disease producing organisms, and in devising prac- 
tical metho of control. Until recently the ancient crop 

lants and their diseases were balanced against each other. 

ut with changing agricultural conditions—improved strains 
of indigenous cultivated plants, better methods of cultivation, 
and the introduction of foreign plants and their diseases— 
there almost certainly will be serious outbreaks of plant 
diseases in India. An examination of BUTLER'S book indicates 
that this process has already begun. A considerable number 
of important diseases have been found in India for the first 
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time only recently. The only wav to cope with such a situa- 
tion is to have à reserve of trnined men ready to combat such 
outbreaks. The point I want specially to emphasize in this 
connection is the desirability of raising up a body of voun 

pathologists to meet this situation. The pathologist must have 
a thorough grounding in general botany as well as special 
training in fungi and physiology. All of us who are in teaching 
positions where such training may be given have before us the 


opportunity to help by providing such instruction as will fit 
students to be efficient pathologists. 


PALAEOBOTANY. 


Palaeobotany is almost an untouched field in India. 
Heretofore, work has been done by geologists, partly from 
purely scientific interest, and partly as a means of comparing 
geologic horizons.  SAHNI! has given us a résumé of the present 
position of Indian palaeobotany, and SEWARD AND Sannti® 
have recently restudied old collections from the Indian 
Gondwana beds. 

As yet the facilities for the study of palaeobotany are 
very limited. But such studies are needed, and they should 
throw much light on the origin and significance of the present 
vegetation. Knowledge of the character of the plants of the 
past, and their migrations and distribution, will be of value in 
interpreting the vegetation of to-day. The address by Soort 
already referred to gives an outline of the present status of our 
knowledge of ancient land floras, and at the same time empha- 
sizes strikingly how incomplete this knowledge is. There is 
considerable opportunity in India for investigations in palwo- 
botany. 

UTILIZATION OF PLANT RESOURCES. 


1 have hesitated about introducing this topic, not because 
there is any lack of need for work, but because it tends to 
diverge from the usually accepted field of botany. The popula- 
tion of India is dependent to an unusual degree directly on 
the vegetation for food. Ancient crowded populations tend to 
become balanced against their food resources, and the supply 
of food becomes a limiting factor to increase in population. 
Our natural resources are already very completely utilized, 
but this utilization is often not only unscientific, but absolute- 
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ly wasteful. I want to suggest just a few problems, the signi- 
ficance of which will at once be apparent. 

There is ^ decided deficiencv of fats in the dietary of a 
large part of the population. Popularization and preparation 
of plant fats and oils is needed to supplement the available 
animal fats, mainly butter. Development along scientific 
lines of indigenous wild food plants— roots, tubers, fruits, and 
seeds—might be of great value in preparing against famine, 
as a large number of these plants are very hardy and will 
produce under the most adverse conditions. Exact knowledge 
of the properties of medicinal plants and their products, their 
production and preparation, is needed to put the ancient 
svstems of medicine on a modern footing. Various aspects of 
the forestry industry will bear much more study. "The produc- 
tion of gums, resins, rubber, dyes, essential oils, an paper 
pulp are other problems for research in the field of economic 
botanv. 

EDUCATIONAL ASPECTS OF BOTANY. 


a Our Indian botany is still in its infancy. In the Univer- 
sity of Allahabad fewer than one-half of the affiliated colleges 
teach science ; of these only six include biologv, and none offer 
instruction above the B.Sc. degree. The centers in India 
providing for advanced training in botany are all too few. 

A feature of botanical education that should engage our 
best attention is the content and purpose of our courses. We 
should not be satisfied that the traditional content of botany 
is good enough Our present education is altogether too the- 
oretical. It makes too little contact with the actual problems 
of the country. I believe we need to put much more emphasis 
on the practical application of botany, even at the risk of over- 
emphasis, in the effort to counteract the present tendency. 
I take it that botany may be taught for its cultural value, for 
its scientific interest, and to preparespecialists. Whatever the 
purpose, the value of the teaching depends much less on the 
specific requirements of the syllabus than on the training and 
attitude of the teacher; and it is just here that we can make 
the greatest improvement in botanical education 

| In connection with instruction we should have text-books 
ks prepared with special reference to I ndian needs and conditions, 
mo and in the spirit of modern developments in education, to free 
It | us from dependence on foreign texts. Professor RANGA ACHA- 
ES RIAR! has attempted to do this in his elementary text-book. 
We need really interesting nature study books for our middle 
schools, texts for high school grade, and at least one rather 
advanced text for B.Sc. student. This last might well be 
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written in parts, e.g. taxonomy, morphology, physiology, 
ecology, genetics, palwobotany, economic botany, pathology, 
history of botany, and microtechnique, so as to permit the 
parts to be used in any desired combination. 

Another urgent need is for manuals of botany covering 
restricted natural units of vegetation, so simple as to require 
little technical knowledge, for the use of beginning students 
and laymen. Existing manuals presuppose considerable know- 
ledge of botany, and for the most part are too costly for 
students. The new manuals should be compact enough to be 
easily carried ; should have easy descriptions, and artificial 
keys as far as necessary to families, genera, and species ; 
shovld include brief notes on ecological habitats, uses, and 
other interesting information ; and should be cheap enough to 
be within the buving power of students. Existing larger works 
would serve as a basis for the compilation of these manuals 
They would go far toward arousing wider interest in plants. 

Another need is accessible knowledge of our vegetation 
with reference to its actual use in instruction. All of us know 
certain plants that we make use of for various purposes; it 
would be an immense help if this scattered information could 
be gathered together in such a form that all could have the 
benefit of it. 

Research must become an increasingly important feature 
of our edueational system. Research demands time to work, 
to read, and to ponder. No one overloaded with routine 
teaching or with administrative work can do justice to his 
research. At the university centers and at the various re- 
search institutes larger staffs are needed: to allow time for 
research ; to give studies, especially postgraduates, the varied 
and authoritative instruction they need to prepare them for 
scientific leadership; and to cope with the vast array of prob- 
lems right now demanding investigation. We should exercise 
every care to make our teaching inspire an increasing number 
of young men to choose botany as a profession—men who 
would become botanists for the love of the game, and not 
merelv because it is an honourable profession. These men 
must be led up to the firing line of research, and inspired by 
the example of their teachers engaged in investigation, and 
then sent out with the charge to fruitful and multiply 
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appreciate its utility. If scientists in general were to engage 
more freely in writing popular scientific articles, it would go a 
long way toward arousing interest in and sympathy for 
science and its accomplishments. "Think of the value of such 
literature as LANKESTER's '' Science from an Easy Chair." 
Most probably it would in the end result in greatly increased 
support for science; and institutions would find it possible 
to make the development both in personnel and in equipment 
that we know to be so necessary. Popular writing is difficult, 
and few have the natural gifts to do it well; but both the 
need for it and the value of it are great. 

What I have had to say has of necessity been of a general 
nature. Any attempt to develop the problems in more detail, 
and to suggest lines of attack wonld extend the address to 
a wearisome length. The field of botanical opportunity is as 
extensive as the world of plant life. Solution of the problems 
presented in the vegetation of India will contribute much to 
the advance of world science. I am conscious of the many 
defects in this attempt at estimation of the botanical oppor- 
tunity in India I can only hope that some may find in it 
a new inspiration for research, and that the suggestions that 
have been made may be of some slight use in the selection of 

roblems for investigation. It is my earnest hope that the 

ndian Botanical Society may increasingly serve in encouraging 
and furthering research, and that in the years to come it may 
in very deed be “A society for uniting the botanists and 
promoting the botanical interests of India.'' 


Contribution to the life-history of Aneura indica. —By Suiv 
Ram KasHvar and SHiva Kant PANDE. 


Aneura indica is tho first Indian species in which tho life-history has 
been worked in any detail. Tho plants studied were collected from various 
localities, Dalhousie, Lahore, Chamba-Chuari Road, Nilgiris, etc. : 

The investigation confirms in a general way the conclusions arrived 
at by Clapp after her study of Aneura pinguis (Bot. Gaz., Sep. 1912). 
The more important points are summarised below :— 

Il. The thallus is very variable as rogards its habit and especially 


the shape of the epidermal cells, and ite thickness, 
Tho plant is dioecious. 


2. 
— B UE lly one antheridium is found in each chamber. Occasionally 
J— * two are met with. 


T 4. The sperm is a long narrow coiled structure of the usual type. 
| The blepharoplast could be made out in some slides during 
tho development of the sperm. 














5. The archegonium arises from a s projecting coll, below 
which evo oblique walls can usually be distinguished. The 
ic. D neck con 3-5 neck-canal colls. 
"d 6. In the early stagos of the developmont of the sporogonium the 
bx | cells immediately bolow the foot are narrow and a little 
"A elongated, resembling to some extent tho cells of the 
i ⸗ mh. * » ela ore, PS s 
= 7. Elaters are differentiated very late. - 
ER oos d. ore is a well-developed elaterophore. 
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f. The capsule wall is only two layers of cella in thickness at the 
time of the division of the spore mother cells. Tho calyptra, 
at this stace, is 4—6 cella in thickness. 

10. The number of chromosomes is 12 in the sporophyte and 6 in 
the gametophyte. 


Contributions to the life-history of Pingus longifolia.—By 
M. L. SETHI. 


The present paper is continuation of a paper which the writer read at 
the Calcutta Session of the Congress on ‘* The Female Prothallus of 
Pinus longifolia." After the maturation of the egg nucleus there 
appears a so called * Receptive Spot’ in the egg cytoplasm just below the 
neck. The pollen-tube opens into the archegonium y a definite pit and 
discharges all its contents into the archegonium along with some cytoplasm 
and starch grains. Only the larger male nucleus takes part in fecundation. 
The tube-nucleus and the stalk cell «oon disorganiso in the egg cytoplasm. 
The first two divisions following fecundation ake place very quickly. The 
four segmentation nuclei pass down to the base of the egg and arrange 
themselves in one plane. Cross walls are formed in connection with the 
first division. The vertical walls are also formed at this stage on fibres 
which arise independently in the cytoplasm. The next division takes 
place in the upper tier giving a three tiered embryo. The next and 
the last division takes place in the lowermost tier which completes the 
development of the proembryo. The suspensor is formed from the second 
tier from below. This pushes down the embryo-tier into the female pro- 
thallus, the starchy contente of whose cells probably serve as a nutriment 
to the growing embryo. 


Note on some attached forms of Zygnemaceae.—B8y M. O. 
PARTHASARATHY IYENGAR. 


Three attached algae belonging to the Zygnemncenae (a Spirogyra, a 
Zygnema and a Mougeotia) were studied as regards their methods of 
— f H developed di haped rhizoidal attach t 

r orms a woll develo isc-sha rhizo attachmon 
from vut end-cell of its filament and also from the sides of other cells of 
the filament when they come into contact with the substratum. 

Zwygnema forms knob-like haptera (or rhizoidal out-growths) from the 
side of a single cell in the middle of tho filament or sometimes from each 
of two adjacent cells of the filament. Rhizoid-like organs of attachment 
have not n noticed before in Zygnema. ! — 

Mougeotia is most interesting. The end of its filament coils itself 

id spirally round a filament of Spirogyra or round another Mougeotia fila- 
ment. This coiling is evidently a method by which it secures an attach- 
ment. Knob-like haptera are also formed from the sides of the cells 
sometimes. 

In all these cases the formation of the rhizoidal attachments or the 

" coiling of the filament appears to be the result of tactile stimulation, 
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any anther is visible. The leaves have become considerably altered in 
size and shape. It seems quite probable two kinds of factors, one 
'* internal '"" and the other ‘* extorta) ^ may havo been the cause of these 
structural deviations. 


Two new Indian plants.—By P. M. DEBBARMAN. 


t. Crotalaria topouensis, sp. nov., Leguminosae Genistene- Eriocar- 
e, from Topou, South India. Intermediate between C. madurensis 
Vight and ©. candicans W. and A., in Flora of British India. 
2. Homalium ciliatum, sp. nov., Samydaceaec-H omalieae- Black wellin, 
from Sikkim and the Garo Hills. Stands between M. zeylanicum Bth. and 
2 H. bhamoense Cub. and Sm., in Flora of British India. 


Two new Assam plants.— By P. M. DERBARMAN. 


l|. Eurya japonica Thunb., var. Xanjilalé, var. nov.. Ternstroemin- 
ceae-Ternstroemtiene, from the Khasia, Jaintia and North Cachar Hills 
This new variety is most closely allied to var. n*tida Kortha i 

2. Sterculia attenuata, sp. nov., Sterculiaceae-Sterculieae-Euster- 
culina, from Sylhet and Khasia, Closely allied to S. Rorburghis Wall. 


The algal flora of Bombay Island and its immediate vicin- 
ity the Salsette.—By V. N. HATE. 


The paper is a preliminary report on the algal flora, marine as well 
as fresh-water, in the vicinity of Bombay. The families and genora 
more commonly met with among the Myxophycenae, Chlorophyceae, and 
Characeae are recordcd. 


- Geographical distribution of the Bengal species of Poly- 
poraceae, along with a short history of them in Bengal. 
— By S. R. Bose. 


So much of the world remains unexplored that a general view of the 
distribution of fungi is as yet impossible. Damp tropical forests yield 
the greatest numbers of polypori. The same species often occura in 
widely distant parts of the world when climatic conditions are similar. 
Changes in physical conditions, due mainly to the activities of man, result 
in the gradual disappearance of many species. A 

Of the Polyporaceae now known from Bengal, come are practically 
cosmopolitan; some have an extraordinary discontinuous distribution, 
due perhaps purtly to our imperfect knowledge of the fungus flora of 
different regions; some are restricted to British India, Ceylon, and —* 

, i Eastern Tropics; while recent work of the author extendas the range of a 
number of species to Bengal. 


ia All the records of Bengal Polyporaceae are included in the papers of 
— Berkeley (Jour. Hot. and Kew Garden Miso.). Curbey (Trans. Linn. — 
k. 1874), Cooke (Grevillea, 1874-91), Massec (Kew Hull, 1898-1912), an 


in recent papers of Lloyd and the author. 


A note on the vegetation of Khajiar, near Chamba in the 
n N.-W. Himalayas.—HBy B. Saunt. 
ape . Attention is drawn to a remarkably clear example of zonation in the 







vegetation, apparen determined solely by a single factor, namely. 
| o water. Khajiar is sad roughly circular meadow with a gradual slope 
towards the centre, which is occupied by a tiny lake. Round the lake, 





which contains a familiar aquatic flora, there are several concentric zones, 
EL oun aster th zone inside it, and characterised by a flora strik- 
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eneral appearance and colouration, 
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The author exhibits some photographie views of the meadow, in 
which the concentric zones are clearly seen. 


The ecology of the Nilgiri Hilltops plateau.—BSy P. F- 
Fyson. 


The Nilgiri Hills form 4 plateau, isolated bv steep sides and lon 
stretches of plain from any other high lands. The plateau is divid 
botanically and climatically into two well defined halves. The western 
side has nbundant rain during the summer months but is very dry during 
the remainder. The eastern side has lighter rain, more evenly distributed 
throughout the year. The vegetation however is more xerophytic on the 
latter half, and the reason lies in the thinner soil. The difference in aoil 
i» due to the cultivation of this tract by an agricultural people, attracted. 
thereto by the suitable climatic conditions. On the western side however, 
the climate not being suitable for agriculture, a pastoral people has 
settled down and they have not destroyed the natural covering of the 
soil. 

The western side isa thus the natural climatic climax of the local con- 
ditions; the eastern vegetation is a degredation product. 


The oecologv of some plant communities in the Savannah 
formation.— By W. T. SAxTON and R. H. DASTUR. 


The authors have studied the vegetation of an area near Ahmedabad 
with a view to elucidating the causes which lead to marked differences of 
vegetation in an area where the majority of the physical factors are 
practically uniform, and where the whole area belongs to the same 
formation although the communities are different, 

This area has shown, during the last seven years, a fairly sharp dis 
tinction into four parts, and in some cases tho dividing line between the 
communities is very abrupt. 

In order to arrive at any definite conclusion five lines of research 
seemed to be desirable: (a) a detailed analysis of the vegetation of the 
four parts ; (b) an analysis, chernical and p yuan of the soils, including 
the water content; (c) an investigation of the root systems of some 
of the more dominant plants; (d) a study of the physiological anatomy 
of the planta concerned ; and (e) experimental determination of the wilt- 
ing point of the more important plants, and their rate of transpiration 
under controlled conditions. à 

The present account includes the first three only of these. o 

The authors show that the differentiation into plant communities 
depends upon edaphic factors and have studied the relationship between 
these factors and the communities inves ted. They also find that in 
very many cases the possession of a very | straight, unbranched, tap- 
root i» the only recognizable ** adaptation " by which the plants of this 
formation are ablo to survive eight rainless months. J 


Gangetic Plain and the 
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t. The forests of this entire region are of the monsoon deciduous 
typo of Schimper. The thorn forest, which has been ascribed to part of 


this region, is apparently but a pioneer stage in the progression toward 
the monsoon ty pe. 
2. Because of the heavy population of the plains there ia here no 


forest in the climax stage. As one proceeds southward the population 
gradually decreases and the amount of forest which has reached or is 
approaching a climax correspondingly increases Since there is no great 
difference in the rainfall, it is believed that man and his grazing animals 
are responsible for the lack of the later stages in the more populous 
country. 

3. The troes of the later stages loso their leaves at times varying with 
the species from October to April, but are practically all leafless by the 
end of April. Leafing out occurs rather before the commencement of the 
monsoon rains. 

4. The few overgreens, such as Eugenia Heynecana, Ixora parviflora 
and Buchanania latifolia are for the most part hydrarch pioneers in 
stream valleys and in seepage scams on the rocks, 

5. Flowering is distributed through practically the entire year but is 
most abundant in the spring season, about February and March, and dur- 
ing the monsoon, about August and September. 

6. The climax forest of the Jubbulpore region is one with Tectona 
grandis and species of Terminalia prominent. These species do not occur 
in the other regions investigated, but aa they grow readily when planted 
it ia possible that the stress of human occupation has eliminated 
them. 

7. In regions where tho stross is greatest, as the Gangetic plain, 
scarcely any timber is found beyond the pioneer stages. "The trees and 
shrubs found in these coppice well, as a role, and are protected from the 
attacks of animals by thorna, by tough harsh leaves, or by a bitter cell 
sap. Acacia arabica, Dalbergia Sissoo and Butea frondosa are found in al- 
most pure groups. The first of these is common on low-lying, the last on 
higher areas. Along the edge of the hills an intermediate stage ts 
reached consisting largely of Diospyros tomentosa, Lagerstroemia parut- 
flora, species of Anogeissus, and assia latifolia, In many places the 
last, beceuse of the great value of its flowera and fruits, is practically the 
only tree which escapes periodic cutting, hence becomes the largest tree 
of the foret. 1 

8. There is a goneral difference in the composition of the forests of 
the plains and of the hills because of differences in the soil. Some trees 
undoubtedly have difficulty in [ters faces roots to sufficient neran in the 
rocky soil of the hills, while others thrive better here than on the plains. 
Forexample, Lagerstroemia parviflora and Diospyros tomentosa are rare on 
the plains. Acacia arabica is a pioneer on low flat plains, while Acacia 


leucophloea occurs generally at the lower and Acacia catechu at the higher 
elevations in the Vindbiyaa. 


An oecological study of Deccan grass land, H.—29y G. M. 
CHAKRADEO. 


in continuation of one read at the last Science Con- 
results of 1920. This paper deals with the results 
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4. Plant societies have become much more prominent. In addition, 
there have been discovered a few colonies of pure species, 

5. Variety in the flora, and its changing nature from year to year 
have bocorne very prominent, 

6. The cultivated and reseede1 middle strip has not stood to advan- 

7. Firmer establishment of good fodder grasses on poorer spots, the 
gradually increasing area of marvel, and the extension of Ischaemium 
larum on the land are hopeful features. 

8. The different test« of land improvement applied show favourable 
results, and the experience so far gained gives good hope of success, 


Field notes on the Loranthaceae of Southern India.— By 
C. E. C. FiscHER. 


i. Comparatively littl has been published on the subject. 

2. The order is of some economic importance as some of its species 
injure economic plants 

3. Theories as to susceptibility or immunity from attack are reviewed 
and criticised. 

4. Thenotesrefer to 23 specific parasites and 6 varieties and 218 host 

plants. 

5. No new theory has been suggested but the observations refute all 
the existing theories ns far as known except that of races within the 


species. 


Some foreign weeds recently introduced in the neighbour- 
hood of Lahore.— By S. R. KaAsHYArF. 


Several foreign plants have established themselves in the Panjab plains 
and are well known. Argemone mexicana, Erigeron  linifolium, Malva- 
atrum tricuspidatum, Opuntia sp., etc., are examples. 

Somo others have been noticed during recent years and are described 
in the paper. These are either (1) brought from the Himalayas by the 
rivers and then find their way into the fields through the canals, or (2) 
they have come from foreign countries. Among the Himalayan plants are 
Hydrocotyle rotundifolia and perhaps Sagina apetala, and Lactuca scariola. 
Among the foreign plants the following are — — Senebiera didy- 
ma, Oxalis pescaprac, O. corymbosa, Ammi majus, Tridax procumbens, 
Nicotiana plumbaginifolia, Ruellia tuberosa, Verbena bonariensis, Euphor- 
bia geniculata, Eichornia crasspies, and Neothoscardum fragrans. 


A note on pollination and its economic importance in 
some of the chief crops of the Central Provinces and 
Berar.— By K. P. SHRIVASTAVA. 
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visit the flowers in great numbers. The former visits about 20 flowers 
per minute, 

: Conclusion.—In order to introduce any improved strain of any of 
the above crops in a particular locality, it is necessary to grow that 
estram completely isolated from other varieties of the same. 


A short note on the short-cut to the nectar in the 
flowers of Castanospermum australe C. and F.—By 
P. M. DERBAKMAN. 


During the flowering season, March aod April, the flowers of 
Castanospermum australe in the Royal Botanic Garden «t Sibpur are 
visited by sun-birds (Mirafra assamica). ‘They clip off with their 
beaks the basal portion of the vexillums, less frequently the alae. or 
rarely the carinas, just above the calyx cups, and suck out the nectar, 
During the process the birds probably become dusted with pollen, and 
thus become pollinators. There is no convincing evidence that they eat 
any of the fleshy potals they clip off. 


Some observations on the anchoring pads of Gymnopet- 
4 alum cochinchinense Kurz. and some other cucurbita- 
ceous plants.— By P. M D&knRBARMAN. 


Ampelopsiís quinquejolía Michx. and A. Veitchit Hort. are frequently 
used as examples of planta with '*anchoring pads" on the tendrils, 
Such pads are also found among the Bignoniaceae and Cucurbitaceae. 
The plants mentioned in this paper, being chiefly tropical, seem not 
to have been studied previously. — 

Under normal conditions a tencril of Gymnopetalum cochinchinense 
Kurz. coils about a support in the usual way. But if the tendril comes 
into contact with a rough flat surface, the epidermal cells in the region 
of contact give rise to papillae, which develop into multicellular linear- 
oblong or clavate trichomes that fit themselves so closely to the rough 
surface as to effect a firm attachment. The contact usually is strength- 
ened by branching of some of the trichome cells. Such a pad will 
support a weight of nearly 150 grains (Apoth.). It seems that shade 
and moisture favour, while strong light and drought retard the devel- 
opment of these organs. There is no evidence of any mucilaginous or rost- 
nous secretion ; attachment appears to be mechanical These pads 
provide an alternative rneans of acrambling, appearing when ordinary 
coiling-tendrils are of no use. After attachment, the free portion of 
the tendril coils, an illustration of ** co-adaptation."”” 

Such anchoring pads are found in Trichosanthes palmata Roxb., 
and are suspected to occur in 4 few other Cucurbitaceae. 


> The photosynthetic system of Cyperaceac.— By M. S. 
J SAHHESAN. 


Haberlandt has made a passi reference in his book on the 
** Physiological Plant Anatomy,” to the occurrence of a peculiar arrange 
: ment of the photosynthetic system in certain species of Cyperus. 
⸗ An attempt ia made to examine the members of Cyperaceae with: 
special attention to the photosynthetic system. It is seen that two 
" types of arrangement prevail in Cyperaceae, (1) Circum-vascular or 
pe type and (2) Intervascular type or non-géírd!e type. The girdle t 
is more — —— have —* — — — im 24 Scie — 
species belonging to ' nera. e girdle specialised 
consists of a number of abeathe Mange coe inside the other around 
e vascular bundle. The ontermost th consists of a close ring of 
e cells. Tho intervascular type is rare and this type goes hand 
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in hand with a special feature of the sascular bundle which shows to- 
wards the outside n prominent sheath of colourless polygonal cells. 
The photosynthetic system of the Gramineae is also of two kinds as in 
Cyperaceae, and the girdlo type shows varying degress of specialisation 
in grasses, The girdle type is characteristic of Glumiflorae, and the non- 
girdle type has arisen at a later stage. 


A case of plant surgery.— By L. B. KULKARNI. 


A baobab tree (-ldansonia digitata) more than 300 years old and 
70 feet in girth was so badly attacked bv rot that the whole heart of the 
main trunk had disappeared. In 1920 the affected parts were carcfully 
eut away and the raw wood tarred, then the cavity was filled wit 
rubble and thoroughly conereted over. The tree responded by unusually 
fine foliage in 1921. 

In the Deccan, Garuga pinnata and Casuarina equisctifolía trees 
also have been successfully treated, 


Some abnormal phylloclades of Opuntia elatior, Mill.— 
By G. B. PATWARDHAN. 


The writer has described and photographed several malforma- 
tions of joints of Opuntia elatior, Mill, observed in various tracta of the 
Bombay Presidency. The forms vary in their outline, spininess, form 
and the position of their origin parent. He has found the peculiar forms 
appearing more often in special situations in dry tracts. The shapes 
inclide elongated, triangular, sickle-shaped, cylindrical, horn-like, ètc., 
firms, all appearing from the normal phylloclade. The «amo phylloclade 
has shown a whole half or more of it a complete absence of thorns. 
Besides crowding of branches, interchangeability of vegetative and 
reproductive structures is also described. The writer is attempting to 
propagate the types and is succeeding to a certain extent. Some of the 
forms are showing signs of reproducing their variant characters. Still it 
i» too early to give an authoritative statement. The ultimate search is 
for a spineless fruit growing from a normal phylloclade or a spineless 
one, | 1 


A study of the genus Triticum in Central India — By 
of a crop is essential prior to 


G. K. LELE. | 
I. A botanical and agricultural survo —— — ie 
evised ving 
vi the Gwalior 


the commencement of any experimenta | 
that particular crop, in the present instance, wheat of 


State. 
2. The results of wheat investigation done within the Gwalior State 
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be the first consideration; in case the combination of the two objectives 
i» impossible, productivity should be given preference to quality. 

6. In connection with item *'*5" it may be mentioned that an 
area of 5 to N acres, would be aufficient for variety and strain tests. 
If economy of time, labour and space is sought, two-row tosta with repli- 
cates should be followed. This system has proved useful and satisfactory 
at tho Gwalior Experimontal Farms and is already in practice In many 
experimental stations of the U.S. of Amorica. 


Variations in the Gossypium neglectum types of cotton.—— 
By S. H. PRAYAG. 


In the course of the writer's detailod study on the principal five types 
of G. neglectum cottons grown in Khandesh, a good deal of variation 
in the characters of leaves fruiting branches, bolls, etc., was noticed in 
each oF the types and the following aro a few of the enlient facta ob- 
served :— 


(1) Neglectum roseum (N.R.). 

A distinct type of plant noticed had the —— characters :— 

Leaves and stems hairy; height varying from 14 to 3 feet; small 
leafy growths at the axils of the leaves; ncceasory lobes 
absent ; otaplo fine and distinctly longer than the ordinary N.R. 

Another type of plant having more deeply lobed leaves and with 
the accessory lobes absent, was noticed. 

(2) Neglectum roseum, cutchica (N.R.C.). 

In this, four ty pes of plants having different-shapes of bolls were ob- 
served. Plants having globose bolls could easily be distin- 
guished in the very early stage by the stem being hairy and 
more by the leaves being more broad than the ordinary type 
of N.R.C. 

(3) Neglectum vera (N.V.). 

Four distinct types of plants having different shapes of bolls were 
noticed. Plants having oval bolls had smaller bracteoles than 
the others and possessed fruiting nodes at shorter lengths. 

LI (4) Neglectum vera, malvensis (N.V.M.). 

As in N.V., four types of plants having different shapes of bolls were 
found. 

5) Neglectum wera, Kathiavarensis (N.V.K.). 

n this, two distinct types with variations in the shape of bolls were 
noticed. 


The determination of seed weight and weight or lint per 
seed in Gossypium hirsutum.— By G- R. HILSON. | 
ee Pe Materia — ^ — * be —— in devising ^ 
mothod : (1) aize of sam i effect es in humidity. 
Samplin —Probab AL. of — average weight on 10 seeds 
j determined from produce of one plant, humidity effect eliminated. Reduc- 
k tion in error by increasing size of sample to 100 seeds. — 
| Humidity.—Method of determining fluctuation in weight due to 
i: fluctuation in humidity. Similarity of graphs of average weight of seed, 
A uverage weight of lint per seed and of humidity. Humidity effect not 
iren uic ru endi p to warrant repro | State being taken, may be 
i ignored or rendered. ligible by arran weighmen ] 
P » Coenclusion.—! — pee iiie ofi n large number of single plants, 
On bore. petrifiéd plants from the, Mesosoto and Tertiary 
. rocks of India and Burme.—By B. SARSI. 
hor describes five specimens of silicified woods, three of 
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Coniferous Wood. Age: Upper Gondwana (Rajmahal Group) of 
South India. 

Coniferous Wood. Age: Sripermatur Group, Madras Presidency. 

—— QE Wood. Age; Cuddalore Sandstone Series, South 

ndia. 

Dicotyledonoua Wood. Age: Tertiary of Burma. ‘The specimen 
is probably specifically identical with Dipterocarporylon 
burrmense, Holden, but it shows a number of structural foa- 
tures hitherto undescribed. 

5. Palmoxylon Wadiai, sp. nov.. a silicified palm stem from Jammu. 

Age: Probably Siwalik (the specimen was not found in 

wife). 
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Section of Geology. 
President :—G. H. Tirrer, Eso.. M.A.. F.A.WS EB. 


Bearing of geology on some engineering problems in the 
Bombay Presideney.—4/3y N. N. AvvYANGAR and G. G. 
NARKE. 


The ongineer is essentially a geologist as he has often to solwe 
roblems which involve geological principles, but as things are at present 
in India they do not get the full benefit, in their training, that a study 
of geology in its different branches contributes to the problems they are 
called upon continuously to solve. Tho authors in their paper refer to 
the following interesting engineering problems in the Bombay Presidency 
which resolve themselves to be geological questions with a view to 
exemplify the importance of goology to engineering. 
he bearing of geolo on irrigation, particularly in the Deccan 
area, is fully discussed, with illustrations of the water-logging and salt- 
efflorescence from Baramati and Malad areas near Poona and remedios 
to avoid the mischief on future schemes and to restore the spoiled areas 
to almost the normal conditions, are suggested. Similarly the question 
of the extensive cracking of the foundations and buildinga on black 
cotton soil is taken up,in detail, and it is su ted that as the cracks 
are found to develop most, in the dry weathor, they are produced by the 
tensile stresses, brought about in the concrete and masonry due to 
shrinking and splitting of the soil and not to sinking of the foundations 
in the soft ground. o prevent damage, therefore, it is explained that 
the foundations should bo taken to SAM depths whereto the cracks do 
not extend on o sections, and thát tho intimate contact of the black 
cotton aoil with masonry should be prevented by about 6^" fil of 
loose stuff on the sides, Some river training problems are dealt with in 
conclusion with a study of the rivera of So and the Kanara 
Districts and Mr. Ayyangar's Law of the '* Diversion of the Axes of 
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Iron ores of Bihar and Orissa.— By H. G. Jones. 


Note on the occurrence of bitumen in the Deccan Trap of 
Bombay .—BSy W. A. K. CHRISTIE. 


On a bitumenous limestone outcrop, associated with marine 
fossiliferous strata in the Murree series at Jokau, Haveli 
Tehsil, Poonch, Kashmir,.— By D. N. WADIA. 


On the discovery at Kanneri near Bombay of one of the 
foci which contributed to the formation of the Deccan 
Trap of Western India.—By K. A. K. HALLOWES. 


On the fossil Pectinidae from Hathab, Bhavanagar State, 
Kathiawar.— By H. C. Da4s-GurrTA. 


Palaeontological notes on the Nummulitic rocks of Cherra 
Punji, Khasi Hills, Assam.— By H. C. DAs-GUPTA. 


On the Cancrinite from Kishengarh, Rajputana. — By 5. 
L. Biswas. 


On the occurrence of Siphoneous Algae in the Tertiary 
of Sind.—By B. B. GUPTA. 


Ostrea praclonga from the Bagh Beds.—Sy E. VREDEN- 
BURG. 


Section of Medical Research. 
President — Mason J. CoNsNiNOGHAM, B.A., M.D., LMS. 
Presidential Address. 
Innpia’s Dest TO MEDICAL RESEARCH. 









E. distinguished predecessors in office 
| with the present and future prob- 
ical research in this country, that 
thing on this subject to which I 
add. ntural therefore that I should turn 

o the past for inspiration. It so happens, however, that the 
present time is particularly suitable for a careful consideration 
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of our obligations to the past. Great changes are taking place 
around us. India is passing through a very definite and im- 
portant metamorphosis, the results of which are bound to 
have far reaching effects on every branch of thought in the 
country. The responsibility for her progress in medical science 
has now devolved upon her people and her future progress 
will greatly depend upon the attitude adopted by her political 
leaders. 

Science should have no politics, but the scientific commu- 
nities cannot fail to be influenced by the great changes which are 
going on around them. It is fitting, therefore, that we should 
review our progress up to the present before we set out on the 
new road which stretches away before us into the future. 

In considering the remarkable progress made by the world 
during the past century, one is forcibly struck by the com- 
paratively unimportant position assigned to medical science 
in the popular mind Ask the average man what he knows 
about the development of any outstanding mechanical inven- 
tion and he will almost certainly give a fairly accurate account 
of the steps which have led to its actual discovery. When 
asked a similar question dealing with medical science he will in 
most cases plead ignorance and frequently show a complete 
lack of interest in the subject. It is not too much to say that 
the ordinary individual knows little or nothing of the develop- 
ment of modern medicine, nor does he realise his indebtedness 
to the research worker for the comparative freedom from 
disease which he now enjoys. India is no exception to the 
rule. The majority of her people are not yet in a position to 
appreciate the most elementary principles upon which modern 
medicine has been built, while her educated classes, in common 
with the rest of the world are more concerned with a host 
of other interests. Yet, as Osler says, *' in little more than a 
century a united profession, working in many lands, has done 
more for the race than has ever before been accomplished by 
any other body of men. So great have been these gifts that 
we have almost lost our appreciation of them." The cause 
for this apparent indifference is not difficult to find. In most 
cases the advances in medical science have been so gradually 
introduced that they have almost escaped the notice of the 

eople who have chiefly benefited by them. We take the least 
Laon of those things with which we are in constant contact. 
It is only by looking into the past and contrasting the medical 
conditions which prevailed at that time with those of the 


resent day that we are able to measure the progress which 
as been made. VOCE rr vu D NM 









In the early 








1922.] Indian Science Congre ss, I.S8.C. 127 


beginning to make itself felt. The example of such men as 
John Hunter and his pupils had acted e leaven, and had 
stimulated in the vounger generation a desire for personal 
investigation into the morbid processes of disease. "The views 
o S which placed the seat of disease in the tissues 
"mseives as opposed to the organs, had not yet gained 
universal credence, and the nervous svstem was stil! regarded 
as the controlling factor in the various manifestations of 
disease. The clinical medicine of the time was comparatively 
simple. The arts of auscultation and percussion, recently dis- 
covered, had not yet come into general use. The fevers, with 
the exception of malaria and those which showed the character- 
istic eruptions, were as yet undifferentiated and included 
man y. diseases not known to have an entirely different etiology. 
Thus cholera was considered primarily a disease of the nervous 
system. One early writer indeed refers to concussion of the 
brain as the “ lethi fabricator" of the disease, the purging and 
vomiting being regarded merely as sanitarv processes 

From the point of view of treatment all disen«es belonged 
to one of two types, the sthenic and asthenic. It was only 
necessary for the physician to make up his mind which of the 
two he had to deal with to apply the treatment considered 
appropriate to the occasion. depletion for the one, stimulation 
for the other. When we read of the lengths to which this 
treatment was carried we can well understand the feelings which 
prompted Stokes to say, “Oh! that men would stoop to learn 
or at least cease to destroy !'' 

The microscope as yet played no active part in medical 
investigation. Its existence was however well known and there 
was much speculation as to the true relationship of micro- 
organisms to disease. In fact Plenciz in Vienna had, as early 
as 1762, enunciated what in effect was''the germ theory of 
disease." The Hippocratic theory of the causation of epi- 
demic diseases that “diseases seldom have any other cause 
besides the nair” still held the field. The exact nature of the 
harmful element was undetermined and was vaguetiy referred 
to as a poison which apparently generated where disease was 
in evidence. Epidemics were spread either by means of the 
air or by contagion. The latter view, although univereally 
accepted, was bitterly opposed by the famous Sir Charles 
McClean whose main object in writing his book on * Pestilent:a! 
Diseases " was to refute the doctrine of contagion which he said 
was a “‘ gross superstition " introduced by Pope Paul III for a 


political pu 


rpose 

It can well be understood that the inedical profession 
at this time was in no position to control the terrible ravages 
of the various epidemie diseases which continually spread 


over the whole surface of the globe. No country was spared, 
whether in the east or west, in the tropics or more temperate 
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zones. A competent authority of the time computed the world 
mortality from epidemic diseases alone at 15 millions annually, 
or 507/. of the total death rate. The records of individual 
epidemics illustrate even more vividly the consternation and 
terror caused by these visitations. Here is an account taken 
from Heine of the outbreak of cholera in Paris in 1832. 
‘On the 29th of March, the night of mi careme, a masked 
ball was in progress, the chahut in full swing. Suddenly the 
gayest of the harlequins collapsed, cold in the limbs, and 
underneath his mask “ violet blue" in the face. Laughter 
died out, dancing ceased and in a short while carriage loads 
of people were hurried from the redoute to the Hôtel Dieu to 
die, and, to prevent a panic amongst the patients, were thrust 
into their graves in their dominoes. The grim horror of the 
situation can well be imagined. The terrible results of the 
varions visitations of the plague in Europe are historical. 
During the outbreak of 1800, 76,000 persons were attacked 
and 15,000 died in Seville, a Spanish town with a population 
of about 80,000. The old cemeteries just outside the walls of 
Gibraltar bear witness to the havoc wrought by the same epi- 
demic amongst the inhabitants ofthe Rock. Nearly 6,000 out 
of a population of 10,000 perished in four months. In India con- 
ditions were, if anvthing, worse. The large masses of people 
living under the most primitive and insanitary surroundings 
afforded an almost unbounded field for the spread of every 
kind of epidemic disease. Fevers, small-pox, plague and cholera 
each took a terrible toll from the unfortunate inhabitants who 
frequently looked upon them as a sign of divine displeasure to 
be averted by prayers and sacrifices rather than by precau- 
tionary measures. The exact mortality caused by these dis- 
eases will never be estimated. Contemporary literature, how- 
ever, leaves no doubt as to their severity. Of an epidemic of 
relapsing fever one reads that “of numerous native villages 
nearly the whole population was ill at one and the same 
moment '' and “‘ the banks of the rivers were covered with the 
dead and the dying." A similar fever in Coimbatore and 
the neighbouring districts was responsible for the deaths of 
over 100,000 people between the years of 1809 and 1811. 
I have in my possession a letter written by a relation who was 
a medical officer in the army of the Marquis of Hastings in 
1818. He describes an epidemie, probably cholera, which 
attacked the force at that time and, lasting just 4 weeks, 


Innumerable instances of this sort might be given but I 
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lest relief, but in some countries without even daring to 
approach them with assistance. 

What a contrast is presented by the scientific medicine of 
to-day. An “art” which had remained almost stationary 
since the days of Hippocrates, and which was governed to a 
great extent bv theory and dogma, has in little more than a 
century developed into a great science based upon the results of 
experimental investigation. To the general recognition of the 
value of this method, and to this alone, can be traced the mar- 
vellous evolution which has taken place. No department of 
medicine has remained unaffected. In none, however, has 
research been productive of greater results than in that which 
deals with the etiology of disease. Indeed, one might go 
further and say that the investigatione which proved beyond 
dispute the microbic origin of disease laid the foundations 
upon which the whole edifice of modern medicine has been 
built. Antiseptic surgery with all its latter day improvements, 
bacteriology, and serum and vaccine therapy can all trace 
their origin and much of their success to the researches which 
will for ever be associated with the names of Pasteur, Koch 
and Cohn. Preventive medicine was but “a blundering 
science,’ until the establishment of the germ theory altered its 
whole outlook and gave a new direction to its energies. From 
small beginnings it has rapidly grown as new facts have been 
established until at the present day it rivals in importance the 
curative sides, and is by many looked upon as the medicine of 
the future. The recognition of the all-important part played 
by micro-organisms in the causation of disease has perhaps 
had a greater influence upon the development of tropical medi- 
cine than any other branch of medical science. What at one 
time was the province of the doctor alone has now to a great 
extent become the province of the medical zoologist. In addi- 
tion to bacteriology, protozoology helminthology and ento- 
mology, each a separate science in itself, are now considered 
indispensable for the student of tropical medicine. The part 
played by the insect world in the transmission of disease, 
first demonstrated in the tropics, forms the most important 
contribution of tropical medicine to medical science in general, 
and one which has had a profound influence upon our methods 
of disease control. Through the labours of a host of tropical 
workers we now know the causes of the majority of the com- 
mon tropical diseases and the means by which they are trans- 
mitted. In intricacy of development and in the wonderful in- 
genuity displayed in their passage from host to host the life 
stories of certain of these parasites may well be compared 
with the romantic descriptions of insect life left us by the great 
naturalist, Henri Fabre. The geographical distribution of trop- 

] disease is now known to be largely a question of the 
igenous insect fauna, and its seasonal prevalence is probably 
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governed by the necessity for certain meteorological condi- 
tions which must be present before the life cycle in the insect 
host can be completed. Thus the old Hippocratic theory of 
the causation of disease has received indirect support from the 
results of modern research. 

The deficiency diseases which came into such prominence 
in Europe during the war have long been recognized in the 
tropics. Workers in the East have frequently referred to the 
shortcomings of the eastern dietary and its probable connec- 
tion with liability to disease, A correct appreciation of these 
facts is most important in countries where the majority of the 
population live in the ‘ twilight zone. ' 

Modern treatment is also the outcome of experimental in- 
vestigation. Polypharmacy has fallen into disrepute and has 
been replaced by the belief in a few well tried drugs, the effi- 
cacy of which has been proved by experiment — The search for 
specific parasiticides has been a prominent feature of pharma- 
cological research; the older specifics of the vegetable world 
have been subjected to chemical analysis and have in many 
enses vielded their active principles. Medicine has not hesi- 
tated to apply to her own use the advances in other sciences. 
Electricitv, X-ravs and radium are now recognized methods of 
treatment. No better illustration of the complete subversion 
of the older methods can be given than the modern hypertonic 
saline treatment of cholera, which has replaced the recognized 
method of a century ago, * exemplified by the following old 
prescription. ‘* Mitter. Sangui e brachio magno orificio, add. 
oz. XXX. aut usque ad syncopen." 

The prominent part which has been played by workers in 
India in this marvellous development has been the subject of 
a graceful tribute by Sir William Osler: Speaking of medi- 
cine in Greater Britain, he says, ** Quickly there arises the 
memory of the men who have done so much for British 
medicine in that great Empire. Far from their homes, far 
from congenial surroundings and far from the stimulus of 
scientific influences, Annesley, Ballingall, Twining, Morehead, 
Waring. Parkes, Cunningham, Lewis, Vandyke, Carter and 
many others have upheld the traditions of Harvey and of 
Sydenham. On the great epidemic diseases how impoverished 
would our literature be in the absence of their contribu- 
tions !” 

What India owes to the medical research can be inferred 
to a great extent from the contrast which I have just drawn. 
Many of the gifts she has received in common with the rest of 
the world. They are none the less valuable for this, nor 
are they less freely offered, for science made no distinction 
between race, creed or class. Applied to the relief of the 
multitudes stricken by disease or accident, modern medicine 
has brought about a reduction in suffering and misery aie 


L] 
PME 
= í 







p 








1922.] Indian Science Congress. I.S.C. 131 


dreamed of by a people which for ages has sat in darkness and 
in the shadow of death. 

In the realms of disease prevention, if the results are less 
tangible, they have infinitely greater possibilities, We can 
point to the tremendous decrease in mortality which has fol- 
lowed the introduction of measures based upon the results of 
investigation. Especially is this the case in the controlled 
population, such as are found in the army and the jails. We 
can point to the close relationship which exists between disease 
prevention and the economic factor, a subject which up to the 
present has received but little attention in this country. 

The greatest triumph of medical science, however, is the 
complete change in our attitude towards disease. "The feeling 
of despair has changed to one of confidence and hope. "The 
medical profession can now claim to control many of the 
devastating epidemics which previously held the world in fear. 
Science now teaches that disease is preventable and that all 
may be healthy and happy if they will but obey the laws of 
health. It is in the observance of these laws that India lags 
so far behind. The mass of her people are even yet hardly 
aware of their existence and passively oppose the most ele- 
mentary measures designed for their own safety. Sanitary re- 
form is the most urgent Indian problem of the day, for without 
material progress in this direction India cannot hope to take 
her place amongst the great nations of the world. Medical 
research has pointed the way. It is now within the power of 
the people themselves to decide what use they will make of 
the gifts science has placed within their grasp. It is the 
sincere hope of all of us that the era which has now come will 
be as productive of good as the one which has just passed. 


The ultimate aim of Medical Research.—A#y Lr.-Cor. J. W. 
Corns WALL LMS. 


All diseases can be classified thus :— 
Due to accidents. 
Due to physical agencies. 
Due to chemical agencies, <> 
Due to specific parasitic agents. 
. Due to disturbed function. 
(5) mechanistic, 


They are all preventable, some by State agency, the rest by the in- 
dividual himself. 

Wo are now spending far too much time, money and energy in inves- 
tigating the pathological processes of declared disease and in trying to 
elaborato cures, and far ied zt in trying to learn the causes for original 
deviations from à state of health. 

ad Tho iain: afforta of medical research workers should be directed to- 
wards the discovery oi conditions which permit a disturbance of the func- 
tions of the organs of the body to occur. 

J Pathological and — — studies which have not this end in 
view are of secondary importance. 


mor 
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Note on the Weight Curve of the Normal Indian Infant 
during the first vear.— By Miss D. F. Cou EL. 


This paper was the result of 842 observations made at the ** Baby 
welcome '' centre at Delhi. A previous series of weights at birth gave an 
average weight of 6) Ib. While it is obvious that many more observa- 
tions are required before an average weight curve of real value can be 
obtained at Delhi, the author thinks that the observations recorded aro 
sufficient to indicate that there is a slight loss of weight in the second 
week, and that this is rapidly made up and followed by a stendy rise 
during the first three months of life which is the period of most rapid in- 
crease, At the end of the twelfth week the average weight is over 10} Ib. 
From the 3rd month onwards the rise is more gradual, at the end of the 
24th week the average weight being 124 Ib. The average weekly gain 
during the first six months is about four ounces. From the sixth to the 
twelfth month the curve as indicated on tho chart was more theoretical as 
fewer observations were recorded at these ages. During this time the 
rieo was seen to be more gradual and at the end of tho first year tho child 
weighed about two anda half times as much as at birth. he object of 
the note is to bring before those concerned with infant welfare in India 
the desirability of recording weights of the infants under their observation 
in such a way that accurate records from different parts of the country 
may be collected. 


. Bovine Tuberculosis in India. An outbreak of tubercu- 
losis among animals in the Bombay Zoological Gardens. 
By Lr.-CoL. W. GLEN Listos and Dr. M. B. Sorparkar. 


Tuberculosis among cattle ia rare in India at least in the western 
Presidency. In view of this fact it was of interest and importance to 
investigate the nature and origin of an outbreak of tuberculosis that 
occurred among animals in the mbay Zoological Gardens about the end 
of 1915. The investigation showed that the disease which had spread to 
some thirty animals consisting of deer, Hames, antelopes, ete., was bovine 
in nature and that it originated in all probability from the llamas which 
were imported from Germany and from ono which died of tuberculosis in 
the ens. The fact emphasizes the dan of importing into India 
animals from foreign countries where bovine tuberculosis is common 
without proper safe guards to endure their freedom from the disease. 


On some observations on Tubercle Bacilli in culture 
with special reference to the properties of an Endoli- 
pase. —By Lr. -Gov. R. Row, I.M.S. 


The known biological fact that animal or vegetable cells d en- 
zymes has been exten to bactorial cells also. These bodies being speci- 
fic according to the richness uf particular proximate principle it may be 
assumed that tubercle bacilli rich in fats and would be rich in lipase much 
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a gummy material partially soluble in tho fluid of a saline exmulsion. The 
liberated fatty acid can be extracted with petrol ether filtered through 
pasteur chamberland bougis and freed from solid particles of T.H. and 
whon evaporated gives an orange coloured waxy-mass soluble in chloro- 
—— from this soaps are available with proper neutralisation with 

These soaps. from preliminary observations, produce in minute doses 
definite local and general reaction in tuberculous patiente. Observations 
on tho influence of these salts in the lipase stimulation in man infected 
or Otherwise and also experimenta re immunity production with thie pro- 
duct and tho observations of the action of the defatted T.B. in the same 
direction are in progress. 


Note on the Ratios of the Numerical Content of certain 
Bacterial Suspensions obtained by the Haemocytometer 
method to those obtained with Brown's opacity tubes. — 
By Mason J. CuNNINGHAM., 1.M.S., and B. Timorny. 


The opacity method of enumerating bacteria introduced by Brown 
; was originally based on numerical equivalents estimated by a combina. 
tion of Wright's and Braxton Hick’s methods. In a later communication 
the rates of the numerical content of bacterial suspensions obtained by 
the haemocytometer method to his original table (taken as unity) was 
only given for B. typhosus, B. paratyphosus A and B, prp B. 
A further series of other common organisms have n submitted to 
a similar procedure and their ratios to Brown's original table have been 
estimated. The results which have been obtained so far correspond 
closely with those given by Brown. The numerical value of the opacity 
‘ tubes as estimated by the Haemocytometer method is somewhat higher 
than the values originally given by this author. ‘The ratio between the 
old and new methods varying between I to 1-2 and | to 0-0 for different 
origaniama. 


The value of formol-gel test for syphilis.— By S. Rama- 
KRISHNAN. 


The formol-gel test for syphilis, the Wasserman reaction and the 
clinical histories were com in 120 cases, The Wasserman reaction 
agreed with the clinical histories in 93-3396 of cases. 

While in only 64°1°%, of the cases the formol-gel test agreed with the 
clinical histories. | 

Thus the formol-gel test stands condemned when compared with the 
history of the cases as well as with the results of the Wasserman reaction. 

- 


AS On reversion of the Flagellate form of Leishmania donovan 

and Leishmania tropica to the resistant non-flagellate 
torpedo aud 0 bod y in culture tubes and its bearing on the 
attempts at the search for the transmitter. — 55 Lr.-Cor. 
R. Row, I.M.S. 
ane mental infection with leishmania the resistant torpedo or 0 
xÓy phase of the parasite is a sine qua non- In the search of insect 
T ters, it has been the -— with some DE ETE attach —* 
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remult ; therefore a series of observations were undertaken to study the 
various phases of reversion from tho flagellate to the resistant forms and 
the following pointes were recorded week after week froro surface growths 
on N.N.N. medium which wasi found to be the most suitable fur the pur- 
pose 

I. Enormous division and sub-division of active flagellates of various 
sies and shapes by simple fission. (Firat two weeks.) 

2 Sluggieliness and loss of mobility of the flagellates accompanied 
by a shortening of the flagellum and a simultaneous migration of the 

haroplast towards the nucleus and vacuolation of the cytoplasm. 
(Third week.) 

3. Shortening and fattening pne of the parasite with the complete 
disa co of the rudiments of the flagellum and closer apposition of 
the pharoplast to the nucleus and increased vacuolation leading to the 
complete formation of a thin capsule which is cast off or absorbed. 
(Fourth week. 

4. Rounding off of the parasite before assuming the form found in 
the leaions, (After fourth week.) 

From the above it i» clear that in the search of à transmitter the 
endless variety of morphologically different Hates, flagellates and © 
bodies, would lead to enormous difficulties in ntifying the parasites 
even incultures and therefore all the more so in the intestinal contents of 






Note on the Caltivation of Leishmania donovani from the 

ripheral blood of persons suffering from Kala-azar.— 

y Lr.-Cor. J. W. CoRNWALL, I.M.S., and H. M. LAF- 
REN AIS. 
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The diagnosis of Kala-azar by peripheral blood culture.— 
By BigRAS Monax Das GUPTA. 


Between March 3rd and August 1921 tho pheral blood of 35 cases 
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These shew that the diagnosis of kala orar by culture of the | 
pheral blood is in skilled hands, little, if at all, lere reliable then m 
scopical examination of spleen juice 


The valne of culture of the peripheral blood in Kala azar 


as a diagnostic procedure. — By T. Seeruaratay IYER 
and K. V. KRISHNAN. 


The results appear to show that the culture motbod, used purely for 
purposes of diagnosis and not merely as a corroborative test, gives infor- 
mat of value in about 25%, of cases. 

The more advanced the caso is at the time of culture the greater the 
chance of success. 

peated culture, where possible, i» of value. . 

The tubes should be inoculated for a long time extending to about 

40 days before a negative result can be recorded. 


Re ovem of Kala-azar.— Hy Mason F. P. MACKIE, 
LMS. 


Major Mackie drew attention to the prominent part which had 
been played by workers in Madras in the investigation of kale azar. In 
dealing with the parasite he referred to the possibility of a stege in it» 
life-history which was at present unrecognized Such a suppostion 
would explain to some extent its presence in culture when it could not 
be demonstrated under microscope. In dealing with the clinical aspect 
of the disease he referred to the difficulties in diagnosis end the value of 
the different methods at present available for the purpose He pointed 
out that Cornwall's method of cultivating the —— promised to be 

e 


plain the possible means by which the leishman donovan body gained 
access to and escaped from the huiman being. He referred to the possibi- 
lity of infection by means of the inte-tinal canal and also drew attention 
to an experiment which demonstrated the poswibility of infection by 
means of the skin. He devoted more attention, however, to the contro- 
versy which at present round the transmission of the disease by 
means of an insect. Deal first with the bed bug he discussed the 
work which had been done by Patton, Mrs. Adie, and Cornwall with 
this insect and pointed out that while the bodies observed by Mrs. Adie 
were most suspicious, further work had yet to be done before it could be 
finally accepted as a stage of leishman donovan body. He next dis 
cussed the position of the sand fly as possible carrier of the disease. He 
pointed out that it had already n proved that the sand fly carried « 
similar organism and recorded certain s ve ae which he 
had carried out in this direction. Ho tin dealt with the treatment of 














the disease by means of antimony tartarate. Some draw illustrating 
loishmania like bodies found by Major Mackie in the bed were àbo 


An investigation into Filariasis at Puri. —By P .N. Das. 
Certain aspects of the tomy and of Micro Filaria 
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ated femalo prisoner infected 43%, of the mosquitoes examined in jail 
and tranemitted the infection to her fellow prisoners and when removed 
to hospital, infected 32°, of the mosquitoes examined, 14 of which 
rovealed the advanced stages of development of Filaria. The successive 
stages of Metamorphosis of filaria wore observed in the mosquitoes fed 
upon the filarinted femnle prisoner. 

^. Metamorphosis of filaria is Culex Fatiguns. 


(1) Diseuscion of the phenomena observed in 55 positive specimens 
of mosquite stomach. 

(2) Description of 13 different stages and discussion of the pheno- 
mona observed in the course of the developmental cycle in 
92 positive epecimens of mosquito thorax, 


6. Question of the transmission of the infection from human being 
to mosquito and from mosquito to human being and of infection in 
groups of families. 

i M — of filarial endemicity in the Puri Municipality as deter- 
min y :— 


(lt) Mosquito dissection—44",, infected. 
(2) Examination of blood in a group of 118 men 31% positive. 
S. Certnin aspects of the pathology of the disease, 
Findings from examination of a group of 153 cases in the 
different stages of filariasis, 
Periodical filaria] fever and the associated pathological condi- 
tions in a group of 52 cases. 
Discussion of the prevailing ideas about the pathology of the 
disease and its bearing upon treatment. 


m Question of the incubation period and the seasonal variations in 
the appearance of M.F. in the peripheral blood. 

IO. Question of filarial periodicity. Diurnal nnd nocturnal varia- 
tions Presence of M.F. in blood during the day in Haemolysed and 
centrifugalised blood (diluted 15 minutes) peripheral blood being nega- 
tive during the day. 

11. Association of filariasis with ankylostomiasis. Mixed helmin- 
thie infection in a case. Micro Filaria in blood, Ascaris lumbricoides, 
Ank ylostoma, Trichiuris Trichiuria ova and Strogyloides Larvae in faeces 
—i(Hnemoglobin 109%). 

12. Treatment of Filariasis. 


(i) Filariasis with M.-F. in blood, in cases followed up from 1919 
and 1920. Counts in 1021 were 0 or varies from O to 5. 
Discussion of the mode of treatment. 

(ii) 31 cases of elephantiasis troated in 1921 with marked results 
and in many cases restoration to normal condition. Dis- 
cussion of treatment. Treatment must bo intensive, 

(iii) 11 eases of periodical filarial fever treated with marked resulta, 


13. Discussion of reactionary phenomenn and after Antimony injec- 
tions in 110 cases. 

I4. Observations on the criticisms against the usefulness of Anti- 
mony injections in Filariasis, 


Filariasis research (Darbhan Research Memorial) — 


Calcutta School of Tropical Medicine and Hygiene.—By 
S, Suspara Row. | Doin tpa e tm Ta Bove — 
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types of mosquito present and pointed out that nearly 10 per t of t 
mosquitoes caught were infected with filaria, DONT 


On the occurrence of fugitive swellings on the extremities 
and trunks of persons suffering from Filariasis in India. 
—By Lr.-Cor. J. W. Cogswarr, LM. S. 


Fugitive swellings due to the temporary or permanent arrest of adult 
filariae in the superficial lymphatics of the trunk and extremities do 
occur in India, though apparently uncommon. If pyogenic organisms 
are prosent in the circulation an abscess may be formed. External 


ates ana may be the cause of the arrest or death of the wandering 


A filarial survey with a statistical enquiry into the Rela- 
tionship of Filariasis and Elephantiasis.—By Masor J. A. 
CRUICKSHANK, I.M.S., Masor J. Cuxnincoram, I.M.S. 
and T. SEETHAPATHY IYER. 


This paper presented the results of a statistical survey of tho disease 
in Saidapet a heavily infected area near Madras. Attention was special- 
ly diverted to the differences presented by the disease in South India 
and in other parte of the tropics ospecially Fiji. 

These differences are especially in the microfilaria rate in cases of 
filarial disease particularly in elephantiasis. Im India microfilaria are 
less frequent in cases of filarial disease that in those without filarial 
disease while in Fiji the reverse apparently holds good. The paper 

records the important observation that the proportion of persons affect- 
E ed with elephantinsis regularly increases with age. 


B^ Technique of staining and mounting Helminths in bulk. 
- — By Caerain Visusu T. Korke. 


The technique described in this paper, is the outcome of personal 

Although the technique is similar for all different orders such as 
Trematodes, Cestodes and Nematodes, still it differs slightly in certain 
details for each order. —* 

The type species from each order has been selected for staining and 
mounting purposes and it is probable that the method will apply equally 
well to other species. More than one method of fixation and staining 
has been described. A particular fixative or a stain need not claim 
superiority over other, fixative or stains and yet the picture effect is 
different in each combination. 

A general routine method is described in the body of this paper 


c while deviations from the method have been described in the footnotes. 
^ Mass treatment of Hookworm infection.— By K.S. MnHas- 
is KAR. 

« 2-2 (Ankylostomiasia inquiry T'richinopoly). 


| At the time of the commencement of Ankylostomiasis inquiry in 
Madras in 1016, the treatment of bookworm infection was a drastic one 
as it required a careful preparation of the patient, rigid dieting, heavy 
dosage of the anthelointió: and the use of Mori — As hook- 
worm infection was found to be universal in the Madras Presidency, this 
treatment was unsuited for the masses, and a simple and effective troat- 
nent which would be simple safe and efficient was to be desired. 

emical, physiological, and therapeutic tests were carried out on 
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54 anthelmintics, the Trichinopoly central jail prisoners being treated 
for the purpose. The results showed that, with the exception of chloro- 
form which may prove useful in Ankylostomum infection. only threo 
drugs-oil of chenopodium thymol, and betanaphthol are more or lesa 
efficient. 

Oil of chenopodium was found to be a mixture of several useful 
and useless constituents; the treatment with it is efficient, but toilsome, 
costly, and uncertain as to its safety. Thymol and betanaphthol treat- 
monte in single does of 5 grains without purgatives are simple, safe, and 
efficient, thymol being somewhat costlier than betansphthol. 

The above conclusions were based on the hook- worm removal with 
one test treatment ; when based on the percentage of cures, 07 ana 72%, 
of cases were cured with thymol and betanaphthol respectively, 

Addition of light magnesium carbonate increases tho anthelmintic 
action of drugs. 

The drugs were found to have à remote action which brings about 
‘delayed cures, showing that except in proved cases of reinfection a 
—— which is known to be efficient need not be followed by any 
other. 

The two drugs thymol and betanaphthol gave equally good results 
m field work. The one dose treatment without purgatives is simple, 
safe and efficient. As no previous microscopical examination of faeces 
i» required and as the drug need not be administered more than once. 
the treatment is likely to find favour with the masses. 


The diagnosis of hookworm infection.—By K. S. Muas- 
KAR. 

The methods of diagnosis of hookworm infection are based on some 
features in the life-history of the parasite. The hookworm larva on 
entering the skin of the host, mny cause the inflammatory phenomena of 
ground itch. and while present in the lung may cause bronchitis. On 
reaching the intestine the presence of tho adult parasite may be detected 
directly by a l^rge number of ova present in the faeces, or by the haem- 
orrhage consequent upon tho biting of the intestine, and, indirectly, by 
the changes brought about in the blood of the host. After the death of 
the worm, either natural or induced, the infection may be detected by 
the finding of adult hook worms in the fneces. 

Hookworm infection, as distinguished from hookworm disease, can- 
not be diagnosed clinically, as, ground itch, its only clinical manifesta- 
tion is absent in Southern India and in many other parts of India where 
the infection is equally highly prevalent. On the er hand tho clinical 
diagnosis of hookworm disense i» possible as it is based on the presence 
of anaemia and its effects ; but tho process requires caroful elimination of 
all other causes of anaemina. 

The diagnosis of hookworm infection has therefore to be based on 
laboratory methods. The object of this paper is to discuss the relative 
valuc of the several methods which have proposed. 
methods are based on the examination of (A) the faeccs and (B) the blood 
of tho host. 

A. The examination of the faeces includes :— 


lI. testing chemically for the presence of occult blood : 

2. a microscope examination for the finding of ova: 

3. a culture method for the finding of the larvae ; 

4. the finding of adult hookworms removed by an efficient anthel- 
mintio treatment. 


B. The exami includes :— 


globin content; — 
rolative proportion of eosinophilea to 









reference to complement deviation. — 
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A simplified method for the cultivation of plasmodium 
in vitro.—By Mason J. A. SrsTON, LM.S 


Cultural methods seem to have been noglected in the diagnosis of 
latent malaria chiefly because the methods hitherto described were not 
suitable for routine clinical use. 

The following method was devised with the idea of getting a more 
practical method for testing the value of cultures in diagnosis, 

The chief point in tho method is the use of a special tube which can 
be used both for the defibrination of the blood and for growing the 
cultures. This tube ia made from ordinary glass tubing with a spirit 
Bunsen burner. The blood needed is a few drops from the finzer of a 
malarial patient with parasites in his blood. 

The special tube consists of two chambers connected by a narrow 
atom about 2:5 mm wide The upper chamber is sbaped like a Wright's 
capsule and contains a few glass beads to defibrinate the blood. The 
lower chamber is conical with a capillary tube projecting from the base. 
This chamber and the stem act as the culture tubes. 

In using the tube the upper chamber is filled half fall of dextrose 
ascitic or hydrocele fluid. (1:5-2:0 cc. of 5095 dextrose to 100 ce of fuid) 
and 5-10 large drops of blood are run in after the finid. Tho lower 
chamber is heated and ita capillary end ia sealed off. As the blood is 
drawn into the upper chamber its capillary end is sealed off. The tube 
is then shaken until the beads have defibrinated the blood which is then 
shaken into the lower chamber. The tube is then sealed off in the flame 
at the junction of the upper chamber with the connecting stem. The 
lower chamber can now be placed upright in the incubator at 37€ 

To examine the culture the upper end of tho tube is opened and 
a little of the surface layer of the deposit of blood colls is withdrawn 
with a Wright's pipette, and a smear is made and stained. The culture 
tube is immediately resenled in the flame and replaced in the incubator. 

All the above ateps are done with strict aseptic precautions. 

Some very successful cultures have been obtained by this method. 


Review of the position of the genus Hacmocystidinm 
10(Castellani and Willey 1904) with a description of two 
new species.—By Carrain H. E. Suorrr, I.M.5. 


A paper designed to collect together, the known facts from a variety 
of sources, as well from my own observations, rogarding a genus (haemo- 
eystidium) a blood parasite of reptilia, which has special importance for 
workers nerally on blood parasites of this type. One of the chief 
' ints raised is as to the identity of the genus Haemocystidium with 


nemoproteus. 


Is Keratomalacia a deficiency disease ? if so, what is the 
SE nature of the deficiency ?— By Mason H. E. WutGHT, 
Bs, k 1.M.S. 
Np The clinical appearances were first doscribed in detoil. Briefly these 
st consist in (a) eye changes, and (6) general constitutional chan n the 
l eye ono mny find a smoky discolouration of the —— YN with a greasy 
L M dryness and a concentric rippling, sometimes spoken of as X h - 
mia. The cornea may show anything from a bluish haze of a. iffused 
infiltration up to a dense opaque interstitial Koratitis, sometimes pro- 
gres " oO B ecole ar dien This is the Koratomalacia from 
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TABLE I. 
ea — | — - - — 
Age, Years. Male. Pemale Total. 
5 and under .. * 27 21 48 
o to l5 Se as t 10 19 
Over 15 =~ as 9 3 13 
| 
| 60 
TABLE 1I. 
Condition. Frequency. Condition. Frequency. 
Liver. | Night blindness :— 12 
En s 7 Cornea : —Clear X ! 
Palpable ee 23 Steamy .. Ht 
Not Palpable  .. 34 Deep infil- | 
Definitely small. . 2 tration .. | 22 
Not noted e E | Ulcerated 27 
Jaundice :— | Not noted 9 
General appearance :— Conjunctiva :— 
Fat and healthy.. N Epithelial Xerosis 
Thin, not wasted 28 only T $ 
Marasmic oe 46 XNerosis with a 
smoky conjunc- 
tiva T 61 
Apparently no 
mal & 11 
Associated with the eyo changes are (b) marasmus, intestinal disease, i 


respiratory tract disease, liver disease (atrophic and hyperatrophic with 
or without jaundice), ^ trophic changes in skin and mucous membranes 
and bleaching of the hair. ; 
Cases which showed night blindness alone or Xeropthalmin of a mild 
degree (referred to ns Xerosis) were not considered in the above figures, 


ap to be some connection between night blindness with or 
without Keratomalacia and night blindness with retinitis, whether of the rF 
'* pigmentosa.” * sine pigmonto™ or ‘+ Punctata albescens'" variety. It —* 
may be that all those cases have causative features in common. The — 1 
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inflammatory condition. More accurate descriptions of the exact eye signs 
and symptoms in experimental Koratormalacia are required. Inthe ex- 

rimental animals, according to Stephenson and Clarke, the determin- 
ng factor of corneal implication a pears to be bacterial invasion and the 
corneal condition an accident of infection in a predisposed eye. Just 
as in exporimenta! work comparatively few of those who are predisposed 
to Koratomalacia actually develop corneal symptoms but bacterial inva- 
("ion i5 not the determining factor. 

The Keratitis of clinical Keratormalacia starte in the depth of the 
cornea while the epithelium and Bowman's membrane are still intact 
Just as in certain casos of Syphilis or "Tuberculosis the condition mav 
run on aa an interestitinl Keratitis leading to dense leucomnta without 
ulceration. Secondary infection by the flora of the conjunctival sac doce 
not occur until the epithelium and Bowman's membrane are damaged. 
Experimonts were carried out in the Government Opthalmic Hospital, 
with the idea of testing the value of introducing into the diet liberal 
amounts of ghoe, fruit juice, meat juice, and whole egy without Cod 
liver oil. This did not produce as good or better results as Cod liver 
oil alone and neither produced the rapid effects obtainable in experimen - 
tal animals. t may not be the fat soluable A in Cod liver oil which ia all 
important. Fresh liver feeding has been practised with success on the 
west coast for years in this condition. No matter what the determin- 
ing factor in Keratomalacia may be it is cortain that the influence of 
insufficiency of diet in general predisposta to the díscase. To quote from 
the text of the paper :— 

* It would be impossible to give a correct impression of Kertamala- 
cin as seen here without drawing attention to tho population from which 
our cases are derived and to the manner in which its individual members 
strive to exist on à minimum of food." 

'* In Southern India, the bulk of the poorer classes aro always in, 
what McCollum terma the * Twilight Zone," where small shifts in the 
quality of the diet with respect to any factor determine a pathogenic 
state. Not only is this so as regards fat soluable A but also as regards 
other vitamines and the optimum ratios of food principles in general." 

It would be premature in the present state of our knowledge to place 
the blame on any one food factor; but that unsuitable and insufficient 
food plays a very important part in all the degenerative states which are 
met with in hospital practice,—and predisposes to this condition seems 
undoubted considering the large number of predisposed persons only a 
very small percentage develops any of tho symptoms of Keratomalacia. 

But there are other oni erations. If a dietetic deficiency is admit- 
ted, it may be determined at three leaves, (a) the food supply (mentioned 
above), (^) the absorbing area, (c) tho mechanism whereby the absorbed 
material entering the portal circulation is modified for tissue use The 
second consideration (b) is very important. Failure at this level is pre- 
disposed to by (a). Many cases show an alimentary disorder, but some 
do not; it is therefore not absolutely essential. As regards (c) the paper 
may be quoted in original :— 

** The association between a liver affection and the reminder of the 

icture of Keratomalacia in a large number of cases is undoubted. It 
Node not appear to matter so much what De pe of the liver defect is, 
ided eredi 











the orit erh —— 
e "m with s cirr s, in e 
eren gear BA J—— It may be that some hitherto unknown 
function of the liver is disturbed by mere fact of a local lesion, but if 
aside rg ag egg ag in itself to determine Keratomalacia, one would 
poct it. \ more common." 
a "The liver defect may be meroly a sector in the vicious circle of defects 
at lovels (a), (b) and (e). so powerfully productive of clinical Kerato- 
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an intornal secretion of the liver or is one of tho groat motabolic functions 
disordered as for instance the normal metabolism of the fate? = 

'"* As far as lam aware there has not up to the Present been a case 
made out for an internal secretion of the liver in the same sense ns for 
the testis or pancreas. Still when one considers that of all the glands of 
the body the liver has more influence on the metabolism of food stuffs 
and fulfilis moro diverse functions than any other gland, it would not be 
surprising if another role were added to its reportoir, One feels a perfect 
mere when one considers the extraordinary diverso actions of this gland 
on the different classes of food stuffs as they reach it direct from the 
absorption surface. How these functions are carried out is «till a vorv 
dark chapter in medical science. May it not bo that there is an internal 
secretion and that this internal secretion is in certain quantity essential 
MeCarrison has drawn attention to the sequence, defective diet, damaged 
alimentary canal and abnormal endocrine function. Hepatic function is 
surely affected and is of prime importance " 

The author then stated the desirability of further human experi- 
mental work and chemical research in this connection and Nose aw 
intention of utilising liver extract in the ensuing year in the treatment of 
his cases. At present patients are being treated by fresh liver feeding. 

Finally the opinion was expressed that the condition of Kerato- 
malacia was one in which an organism primnrily subjected to the effects 
of a diet unsuitable, insufficient and deficient in accessory factors, 
secondarily sustaining a damage to the absorbing surfaces, finally devel- 
p a specialised degeneration, frequently associated with a liver failure, 
the nature of which is obscure. 


Khinosporidium kinealyii—By Mason WniGonT, L.M.S. and 
Dr. TRiIMURTH: (Madras). 


This protozoon was discovered by O'Kinoealy of Calcutta in 1903 in 
yascular pedunculated nasal polypi and described by Vaughan, Professor 
of Pathology at the Medical Colloge of the City. 

In 1905 Minchin and Fantham published an exhaustive description 
of the minute structure of the parasite, and in the same year late Dr. 
Nair of Madras drew attention of the profession to its existence in thir 
Presidency. In 1906 Beatty published a detailed microscopical descrip- 
tion of the sporozoon. The discovery of the parasite in other situations 
than the nose belongs to Kirkpatrick and Ingram, formerly of tho Patho- 
logical Department of the Madras College, who in the year 1909 demons- 
trated the presence of the parasites in a conjunctival polypus and in a 
papillomatous growth of the penis respectively. Later Elliot recorded 
^ case of Rhinosporidial growth of the eye lids. In 1914, the reader 

ublished an account of the parasite with the clinical notes of 15 cases. 
n 1920, Mr. Chinnaswamy Pillai observed the parasite in a papilloma- 
tous growth of the uvula. The first caso of Rhinosporidium of tho lach- 
ry malsac was recorded by Kirkpatrick in 1916. Further observations on 
Khinosporidium of the conjunctiva and the lachrymal sac have boon 
made by Wright and his articles on the subject will shortly appear in 
the medical press. 

The nature of the local lesion was dealt with. In the nose Rhino- 
sporidial growths are soft, vascular and polypoid or papillomatous. The 
growths are reddish in colour, very friable and bleed readily. pe big 
attached to the nasal mucous membrane by narrow pedicles, The bu- 
Jar appearance of the ordinary nasal polypus is absent; the Rhinospori- 
dial polypi appear to be flattened out. e growths of the conjunctiva 










were likened to «mall portions of the spleen or lung of o small mammal 
with a —— Poorer a surface. Water coloured paintings of Wright's 
eases were shown. | : SES 

growthe which fill up its cavity, The sac has « granular feel. The parn- 
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sitie polypi can be seen only when the sac is removed and cut into, 
Associated with the growth is a suppurative decryooyatitis. Photographe 
of the conditions were shown. 

The microscopical appearances were doscribed in detail and some 
sections shown on the acreen of a minute conjunctival poiypi 2 mm. x 1 
mm. A reference was made to tho probable mode of infection. Up to 
the present animal inoculation has proved negative. Batton and Ingram 
triod planting small portions of polvpi, subcutaneoualy with negativo 
results. Wright and Cunningham placed small portions of growth into 
sub-conjunctival pocketa in monkeys and also tried vaccination on the 
penis, and nasal mucosa of monkeys with emulsion of fresh polypus and 
injection of similar emulsion into the lung. These experimenta were 
x unsuccessful up to the timo of writing. The above exporimentors ap- 
| parently assumed that direct transfer was possible. The reader was of 
the opinion that direct transfer from man to man is the mode of trans- 
mission, Wright considered that the position of the local lesion suggeste 
dust or water transmission and that the spores when shed probably have 
an extra human life cycle before gaining access to the human mucosa. 

In this connection it is intersating to note— 

l. So far no case has been described in à female 

2. In the Madras Presidency individuals from the West Const appear 
to be more frequently affected. 

3. The majority of sufferers aro boys and young adults, the highest 
incidence being between 10 to 20 and 20 to 30. 

Treatment. Up to recently removal of the growths was tho method 
productive of the greatest success, When the growth was localised and 
easily accessible as in the conjunctiva, thie was successful. In the nose. 
however, recurrence was the rule. Kirkpatrick advocated the «use of 
quinine solution in treating conjunctival case. Wright tried the efficacy 
of Quinine Bi hydrochloride in 1% and 2° water solution on a conjunc- 
tival polypus without success. e found in one case that 2%, Tartar 
emetic dropped into the eye t i.d., caused the disappearance of the polypi 
in two months. Presumably the tartarated antimony deatroyed the 
parasite. This observation needs confirmation. 


Treatment of Leprosy with hydnocarpus oil and its pre- 
parations.—By E. Murr. 


Hydnocarpus oil is derived from the sceda of hydnocarpus wightiana. 
There are some 28 species containing more or less of the same qualities, 
which make them useful in leprosy. 

The Ethyl and Methyl esters of the fatty acids have been found the 
most useful forms for administering the drug and they may be given in 
doses up to 12 or 15 c.c. por week by a combination of intramuscular and 
intravenous injections, | 

Tho initial doses must be «mall, but in order to maintain improvement 
it is necessary to increase the dosage. Tho increased dosage generally 
" results in a reaction which is followed by increased tolerance and larger 
doses have to be given. i 

In our experienco botter results are obtained by this line of treat- 
ment than by any other drugs, but it is necessary to bear in mind that 
diet, climate, exercise and many other matters, have to be attended to 
if the patient is to recover. 


Note on the preparation of vaccine lymph effective ir a 
tropical climate.— By LrT.-Cor. W. SoBzaver I.M.S. 

| An exposition of Dr. Nyland'a method of preservation of potency of 
VP — under Doni uoDely tropical conditions. n ' 
CON |. "The principle underlying Dr. Nyland’« method is that no waccinifer 
Mu sem) wall be inoculatod with lymph derived from the same species of animal. 
Pul cies. AC RN » 
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Under these conditions degeneration doos not take place. Three species 

of vaccinifers are used, the rabbit to provide lymph for inoculation of the | 
cow-calf and the cow-calf to provide stock lymph for inoculation of buffa- 

loos. The buffaloes thus provide the lymph which is used by the vacci- 

nators in the field. This lymph can be issued by ordinar post, and 

can be sent far afield without loss of potency. It is diluted at the time 

of use by the vaccinator and this diluted lymph preservos its potency for 

two or three days. 


The necessity for a standard for vaccine lymph.— By 
Mazor J. CUNNINGHAM, I.M.S., and Mason J. A. 
CRUICKSHANK. I.M.S. 


Various standards have been introduced from time to time but none 
of these have come into common use. Vaccine lymph has been consi- 
dered satisfactory so long as continuous vesiculation has been obtained. 
Variations in potency and the possibility of deterioration cannot be 
judged to any extent by this means. A more exact determination of 
the value of n lymph is thus required. 

The authors describe a mothod which depends upon the dilution of 
the lymph to various strengths until discreto vesieulation is obtained. 
The results are recorded in terms of the number of vesiclos and the yield 
of pulp per linear inch sown. The compartive value of various samples 
of Iymph can thus be recorded. 


An examination into the degree of efficacy of Antirabic 
treatment.— Hy Lr..Cor. Harvey, I.M.S. and Masor 


H. W. Acrox, I.M.S. 


The statistical argument adopted by the authors leads to the follow- 
ing conclusions :— 

(1) The erude death rates from rabies whether amongst treated or 
untreated should be corrected in accordance with the constitution of the 


population con à 

(2) We should have substitution or at least inclusion of the total 
mortality rates in reports, which at prosent simply give failure rates. 

(3) The current ideas of the mortality occurring amongst the untront- 


ed are in need of revision. 


Cholera and the value of prophylactic inoculation.— By 
Mason H. G. Sri.Es Wenn, I.M.S. 

Deals with the experience of tho author whilst working in the dis- 
tricts of the North-West Frontier Province at cholera during the months 
of AR — tember 1021. 

e 
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He gives a series of cassa nf cholera occurring in 88 inoculated persona 
and wishos to hear if his experience is verified by other workers, 
. The 84 fatal cases which were inoculated occurred in three of the 
*eries as follows : — 


Serica I Cases. Deaths. 
l 16 5 ] Mortality 
Series II Cases. Deaths, ', 25% 
51 2 
Series IV Canoa. Deaths. | 
2i 7 339. 


No case occurred in Series ITT. 


The author summarisec his conclusions as follows :— 

: '* In tho first place I have had no caso of cholera occurring up to date 
in an individual who received a singlo dose of I:5c c. of more, and I think 
this justifies mo in concluding that for district work at any rate, the 
larger single does is ossential to success, I am prepared to admit that 
thia probably won't pronen every case, but I think it would protect a 
larger number of individuals, than any smaller dose, or 1:5 c.c. in two 
successive doses would. 

. . had no ill effects whatever from giving the larger dose, and expe- 
rienced none myself. 

I should hazard the opinion that a first dose of 1 ec. followed in 10 
days by one of 2¢.c. would be the ideal produce, but I had no opportu- 
nity of trying it in the district work. 

I am now very firmly convinced of the value of inoculation and I will 
admit that when I started I was somewhat sceptical." 


The dose of prophylactic vaccine necessary in re-inocula- 
tion.—BSy Lr.-Cor. W. F. Harvey, I. M.5. 


The author records experiments which tend towards the conclusion 
that dosage in prophylactic re-inoculation seed not be as large as those 
used on first inoculation. 


Observations on the incidence of cholera in the indivi- 
dual districts in the Madras Presideneyv.— By MAJOR 
A. J. H. RussELL, I.M.S. 


This paper gave the results of a preliminary investigation made with- 
in recent months. In an attempt to throw light on some of the problems 
connected with the prevention of cholera, maps of the Presidency indicat- 
ing the areas affected by the south-west and north-oast monsoons were 

repared and these showed that, roughly speaking, the Presidency could 
Ea ivided into two areas, first, the northern area covered by the south- 
west monsoon and socond, the southern area covered by the north-east 
monsoon. Average monthly cholera death rates for each district for the 
twenty years ending 1920 weré also pared and the figures obtained 
were plotted out in the form of graphs. Three distinct types of curve 


were obtained. 
n northern area affected by the aouth-west monsoon, the curve 
| for saco Sarias reached * mei ee in July x — and Maece gra 
Tee i to the norma ure, In some cts maximum was 
^ ; AR mers evident than in others but was novertheless quite distinctive 


a in all the districts lying to the north of the spur of the Eastern Ghauts, 
Ea Tho Nieder n f the southern districte was the increasing in- 
cide of eholera 1-2 months after the commencement of the north- 
the maximum being reached either in December or 













ng asa result of the influence of 
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cinble effectand cholera cutbreaks in June to September were therefore 
brief and not very intenso. Those districts lying round Madras City and 
those in the south of the Presidency adjoining the Bay of. Bengal, and 
the Arabian sea all presented the typical corvo wich a high maximum in 
December and January, falling to a «mall minimum throughout the rest 
of the vear. 

The south-western interior districts wore represented by curves 
showing a double rise—the curve being a combination of the types already 
described. These districts have a very mengre rainfall, and are usually 
almost entirely unaffected by the south-west monsoon, Cholera begins 
to incroase shortly after the north-west monsoon bursts and the curve 
of the graphs rises abruptly toits maximum in December and January. 
The curve of South Canara District which, on the above distribution, 
ought to correspond to the first group, was found to be very similar to 
that of the third group and although suggestions were made as to the cause 
for this dieparity of type, no definite conclusion was arrived at and the 
matter is receiving further attention. 

Further investigations were proposed on a possible relationship 
between humidity and the incidence of cholera on the lines indicated in 
Col. Gill's paper on the influence of humidity and temperature on the inci- 
dence of malaria. 


A plea for the extended use of the Voges Proskaver 
reaction.— By Lr.-Cor. GLEN Lisron, I.M.S. and S. N. 
Gore. 


I. Among the biochemical reactions of lactose- fermenting organisms of 
the '* Typhoid colon " group, Indole and Voges Proskauer reactions stand 
pre-eminent. It is therefore essential that the techniques of such routine 
reactions should be simple, rapid and reliable. Such a technique has 
already been described for Indole, viz. the ‘* Cotton-wool-plug test ” but 
none of the methods so fac recommended for performing the Voges 
Proskauer reaction fulfills the conditions of a routine teat. 

2. Accordingly we havo developed a technique which conforms to tho 
zequirements of a routine test. Our procedure is us follows:—Tho oul- 
ture is inoculated in nutrient broth containing one per cent of the pues 
and at the end of every twenty-four hours period of incubation a loopful 
of the culture is removed on white porcelain slab and mixed a loopful 
of a P pet cent solution of caustic soda. In the case of a 
Voges-P uer reaction a distinct pink colour develops in about five 
minutes, and if no pink ap in ten minutes the result is taken as 
negative. In a large ma sitive cultures we have found that 
and itis only in a fow cases that 
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(a) Tho existence of a definite water-borne disease with an appreci- 
able mortality, 


(^) An accurate record of the total death rate. 
, Ác) An accurate record of the death rate dne to certain individual 
diseases, both water-borne and non-water-borne., 
(d) The existonco of a fully protected water supply. 
This paper deals with the extent to which each of these factors is 
prosent under Indian conditions. 


Tho first condition is arnply satisfied by the presence of cholera in 
endemic form. 


. Lhe second isin all probability sufficiently accurate in many muni- 
cipalities to mest tho case. 


The third is at present unattainable. 


The fourth is also open to serious doubt, for the term '* protected '" 
as applied to water supplies in the Madras Presidency can only be regarded 
as relative and in most cases does not como up to the standard required 
for a successful application of the phenomenon. 


Limitations of B. Coli method in water examinations.— 
Hy Rao Sanies V. GOVINDARAJU. 


Contradictory opinions are at present held on the subject of bac- 
terial standards of purity of water in India. My recent researches tend 
to throw some light on somo of the causes of this divergence of opinion. 
The presence of frogs in water has been found to be responsible for an 
increase in faecal bacilli which though negligible in the case of ordinary 
waters is apt to be misloading in the case of waters of great purity lke 
mountain spring waters. Again stasis in reservoirs and passage through 
pipes may be responsible for an increase in faecal bacilli, so that a mere 
increase in the number of faecal bacilli, in a water does not necessarily 
indicate faecal contamination but may simply be due to stasis in reser- 
voirs or to fow through pipes. 


The Sack Steam Disinfector.—By Masor L. A. P. ANDER- 
SON, I.M.S. 


A new type of disinfector devised by Col. P. S. Lelean, Professor of 


ly of a steam tight sack 2' by 44^ of 13 cubic feet capacity the base of 
which nnected ose mall 8 gallon boiler. The method of 
si — al nin "arid depends on the displacement by 
ined in the sack. The water filling pipe 


valve requiring | 


A disinfector of 
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Some observations on the trenching of night soil.— Hi 
Janar Lar. Das " 


The paper records the observations of the author on the trenching of 
night soil at Maniktala, a first clasa municipal town with a population of 
53, 703 (1911) and only a limited acreage (30 bighas) available for trench - 
ing. The instructions laid down in the Circular issued by the. Sanitarv 
Commissioner for Bengal in 19090, enjoined, amongst other things that a 
trenching ground should be divided into three plots and each plot should 
be trenched once in 3 years, i.e. trenching in first year and cultivation 
for two years with a view to prevent the land from becoming sewnge 
sick. Calculated on the basis of this Circular, the total extent of land 
for the purpose at least 200 bighas of land would have been required. 
Consequent on the limitation thus sot up, the author decided on re- 
trenching every plot, every few months, after examining them as to 
their fitness for retrenching. He found that in a ripe (repeatedly) 
trenched soil it took nearly five but nover lees than four months for the 
transformation of the excreta into n sort of odourless loose black enrth, 
irrespective of weather conditions end whereas in a virgin soil it took 
about three months more for the exerota to acquire this character. 
Thus every plot was retrenched about half a dozen times instead of 
once, every three years. 

These observations were fully borne ont at other places adjoining 
Calcutta, viz. Nadi H n, Howrah, Cossipore, Chitpore Municipality 
and also in other parte of Bengal. 

He concludes that :— 

(1) The nitrifying organisms in the soil multiply enormously 
after the application of human excreta and the soil geta im- 
proved in quality to such an extent that it can be re- 
trenched more often than the period originally laid down. 

(2) No soil was found to disintegrate in less than four to five 


months, 

(3) The soil did not appear to become sewage sick. 

(4) Except from an economical point of view, the idea that culti- 
vation is — vy d is not VERE on S — ves ede setius 

(5) By not reapply night soil to an t for about two years 

e plot may acquire more or less ihe charactoristics of virgin 

soil by the death of the nitrifying bacteria 
starvation. 

(6) Hard clayey soil when retrenched at short intervals —— 
in —— and acquires a porous charactor suitable for 
trenching. 


Sewage disposal with use of gases for generating electri- 

city and of the effluent for agriculture.—73y K. BUR- 

JORJI DADYEURJOY. ! 

The present method of | 

and uneconomical, Septic — 
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These gases can bo convoniontly and direotly used for lightin ur- 
poses the Matunga and Greaves cotton mills at Mode and Raja Gokul- 
duss mills at Jubbulpore are successful oxamples of this. The gases can 


also be profitably "aed for working a gas engine to drive dynamos for 
Kenerating olectricity. 


The sewage effinent and gasos after treatment have been found to be 
odourless. 


The conditions nece 
as a ee ae mary for such « process of sewage disposal are 


(1) The sewerage system must be a separate and not a combined 


Syetorm. 

(2) There should be no open house drains where the household 
rubbish and other foreign substances enter the sewers. 

(3) There should be as little «ilt or foreign substances as possible 
n the sewage. The provision of ** Natrant"" traps so as to 
prevent the ontry of these into the sewers, is advocated. 

(4) There should be no obstruction by intercepting sower traps in 
the flow of sewage in sewers. as these are responsible for a 
loss of over 25%), of tho gases en route. 

(5) Factory waste should not be allowed to enter into the sewers, 
without being treated chemically by precipitanta. 

(6) Proper supervision of the sewerage system is essential and 

10uld be directed towards effectively preventing the ingress 
of silt in excess into the sewers. 

(7) The gas installation should be properly supervised. 

(8) The sewage should reach the septic tank in as pure a condition 
and as quickly as possible. 


Section of Anthropology. 
President -—Rat BAunapug Higarar, BA, MAR.A SS. 
Presidential Address. 
Tue ABORIGINES OF CENTRAL INDIA. 


‘The most wonderful thing in this year's programme is the 
Chairman of the Anthropological Section of the Science Con- 
gress. In such a conference one would Mp n scientific man 

> preside, but in the Anthropological Section, one from a most 

unscientific class, the district officer, has been selected. This 

was the first problem which confronted me, when | first heard 

of it, but I have found a solution to what appeared irrecon- 

cilable in the beginning. The Executive Committee were wise 

in interposing someting dark between two stars in order 

to prevent overlapping of their brilliance. You know my pre- 

* decessor Rai Bahadur Sarat Chandra Roy. who, in the words 

T of so great an authority as Sir Edward Gait * knows far more 
— eof the subject than any one else in India," and I hope, m 

. suecessor will be a rival of Mr. Roy. In that case, a dark | 

erposition, as you will admit, was very necessary. You will 

e, therefore, no cause to be disappointed if you find no 

o science in what I am going to read to you about 
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grations from which the teeming millions of India derive their 
origin. This is probably due to the fact that the dominating 
race of Aryans are immigrants and as they came from outside, 
they have fallen into the habit of thinking that their prede- 
cessors did the same. They have, therefore, been at pains to 
discover from various data, Geological, Archeological, Linguis- 
ticand Authropometrical, when their predecessors in the remot- 
est antiquity came over to patronise this land. The primitive 
races are taken back to some period when thev are alleged 
to have come to this country from somewhere else. Geologists 
tell us that the Indian Peninsula was formerly cut off from 
the north of Asia by sea, while a land connection existed on 
the one side with Madagascar and on the other with the Malay 
Archipelago, and the inference drawn by some scholars is that 
the oldest known inhabitants of India came here from those 
places. There is linguistic affinity between the Mundari lan- 
guages and those of the Indo-Pacific Islands and the Malay 
Peninsula. "Thus the theory of immigration suits the propoun- 
ders thereof very well, and they have no hesitation in putting 
forward that the Munda or Kolarian tribes entered India from 
south-east — Again thev find Brahuis a tribe in Baluchistan 
speaking a language akin to Oraon from which they conclude 
that the Dravidians entered India from North-West. But no 
reason has been shown why the reverse should not have been 
the case. If India had antochthones why could they not emi- 
grate to Baluchistan, Malay Peninsula and the Indo-Pacific 
Islands? I have not vet come across any cognet reason to 
suppose that India was barren and wholly colonised from out- 
side. Asa matter of fact there are several reasons to regard 
the Dravidians as children of the soil. Says Sir George Grier- 
son, “ The Dravidian languages form an isolated group. Coin- 
parative philologists agree that the Munda languages, Khassi, 
Monkhmer, Nancowry and the speech of the aboriginal races of 
the Malay Peninsula contain a common sub-structure which 
cannot be any thing else than the langu of an old race 
which was once settled in all those countries. No traces of 
that common stock can be shown to exist in the Dravidian forins 
of speech and from a philological point of view it thercfore 
seems probable that the Dra languages are derived from 
the speech of an aboriginal Dravidian population of Southern 
India, while the Dravidian race at some remote period has 
received an admixture of tribes belon to the same stock as 

e Dravidian race is not 
It is true that the Australians share 
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“cience has, however, developed very little in India and it is only 
recently that it has been taken up in right earnest in some quar- 
ters. And the most important problem to be solved by it is 
whether the Dravidians are autochthones. Sir Herbert Risley 
has introduced a confusion in the racial terminology of this 
country by including all Mundari-speaking people into Dravi- 
dian which was formerly restricted to people speaking Tamilian 
and kindred languages. In fact Tamilian is a mere variant of 
Dravidian and I think it is best to continue to use the word in 
its old sense, since Kislev's theory of racial distribution has not 
been universally accepted. "The well-known Dravidian tribes 
number about a crore as against a crore and a quarter belong- 
ing to the Kolarian or Munda races. These donot include castes 
formed by fusion with later immigrants such as the Aryans or 
those wholly absorbed by Hinduism. The aborigines apparent- 
Iv had no regular tribes as is evident from their names which 
nre merely equivalents of * man’ in their languages, as distin- 
guished from other animals. For instance, those calling them- 
selves Korku derive the name from Kor a * Man,’ ku being the 
plural suffix. Similarly the biggest tribe in Central India ix 
named Gond, but in its own language its name is Koitur which 
means * man.” By the way it may be remarked that the 
Aryans being the dominant race, went so far as to impose 
contemptuous names on the wild people which, at anv rate in 
the case of bigger tribes, gained currency over the proper 
tribal names. The name Gond is one of that class and is de- 
rived from Sanskrit meaning an ox or cattle, Gonds being 
regarded as no better than cattle. As a matter of fact in 
certain localities they are still regarded as such. How the 
subject people submitted to the effrontery of the dominant 
class is exhibited by a curious incident in my own experience, 
Some years ago when making ethnographic enquiries in the 
Bamra State, I asked the Kharias to come up before me, and 
a number of people immediately separated m the rest of 
the assembly composed of several aboriginal tribes. To answer 
a question put by me they consulted each other talking in 
their own language which I ized to be Oraon. I imme- 
diately queried ** you say you are Kharias but you s Oran.” 
And the reply was '* yes, we are really Oraons and speak our 
la Oraon, but the Urivas (meaning Ocissa Hindus) call 
us Kharias and we are therefore obliged to call ourselves 
Kharias in order to vent misunderstanding as they apply 
the name Oraon to Kharias," The Kharias were also present 
on the spot and corroborated the story of the so-called Kharias 















they themselves answering to the name of Oraon, though they 
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ing wrong names imposed on them by the ignorance of the 
dominant class. 

As is well known, the tribes have not escaped the influence 
of Hindu caste system which has resulted in the formation of 
a number of sub-tribes which in several cases have matured 
into full blown Hindu castes, and have broken off their connec 
tion with the parent stock so far, that they cannot now be 
recognized as having had any connection with the tribe from 
which they sprang.’ As remarked by a Census Superintendent 
' in the stupendous growth the base and the main trunk have 
in several cases been altogether lost sight of so that it is now 
bv no means easy either to distinguish the branch from the 
trunk and the (wig, or to locate the root of any trunk, branch 
or twig.” In spite of this, à number of tribes have persisted in 
retaining their original characteristics. 

According to the Census statistics the biggest tribe that 
has withstood the procession of centuries is that of Gonds. 
Its present habitat is Central India, which once bore the name 
of Gondwana after the tribe. According to the Census of 1911, 
Gonds numbered 29 lacs, but the figure is not reliable as 
some two lacs of the «ame tribe in the United Provinces have 
been separately classified under à name spelt as GONR as dis- 
tinguished from GOND. But this is a distinction without a 
difference. Again certain sub-tribes have been separately clas- 
sified, for instance, the Koi, the Gownri, the Pardhan and the 
Parja, which in previous censuses had been included under 
Gonds. These 4 sub-tribes muster six lacs strong, so that 
the total number of Gonds goes up to 37 laes which represents 
the highest tribal strength in India exceeding even that of 
Kolis who are now absor into Hinduism and who according 
to Census tables number close upon 32 lacs, otherwise the 
highest figure for any tribe in India, even after excludi 
34 lace of Kols from whom Kolis are said to be derived. 
The fact, however. remains that on the Dravidian side the 
Gonds and on the Kolarian side the Kols are the strongest 
being almost «qual in number each exceeding 30 lacs. Both 
these tribes are found north of the Godavari, though the for- 
mers origin is traced to the country south of that river. It 
is somew curious that in the true Dravid yay RLS ces 
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wars and Bharias moluded amongst Kolarians. lo point of 
strength the Dravidians as exhibited by these tribes far out- 
weigh the Kolarians, the former numbering 30 lacs against 
15 of the latter. It is note-worthy that the Kolarians have 
much more assimilated with the Hindus than the Drawidians. 
In fact it is very difficult to differentiate Kawar», Binjhwars, 
Sawars and Bharias from low caste Hindus. "These ple 
have absolutely lost their languages, if they had any, and their 
manners and customs have undergone great changes. In Cen- 
tral India even Kols have forgotten their languages which is 
preserved by their brethren in Chutiva Nagpur. Thus it is 
only Korkus amongst the main tribes of Kolarians who speak 
their primitive tongue. On the other hand the two main 
tribes of Dravidians mentioned above have retained their 
languages even in the remotest corners. True, there are thou- 
sands of Gonds who speak only Hindi. And yet the persist- 
ence with which the primitive tongue has held its own in the 
midst of very unfavourable surroundings goes to show that 
languages die hard, and are the best index of the tribal units. 
if not identity. 

I will now try to give you a glimpse of these nine Central 
Indian tribes, and leave vou to judge where they should find 
their place in the distribution of Indian races. I will begin 
with Gonds as they are important from various points of view 
—their numerical strength, their primitive character and the 
share they took in the political history of the Central Provinces 
for about 3 or 4 centuries. One would expect that their ascen- 
dancy as rulers of the country must have been in the remote 
antiquity when they were monarch of all they surveyed and 
their right there was none to dispute, but this is not so. They 
ruled the province in comparatively recent times after the 14th 
century A.D. one of their queens, the famous Durgavati of 
Garha Mandla, having opposes and fought the Great Akbar. 
The original ancestor of the ruling family appears to have mi- 





grated from south of the Godavari. This has led some writers 
to believe that the whole Gond population came from that 
quarter. But the advent of the | family dates back to 
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the Andhras from the South overran Central India is too late 
a date for the immigration of the Gonds from the south of 
the Godavari. It is possible that during the Andhra ascen- 
dancy some Dravidian families mav have settled in Central 
India These may well have been Gonds, but this is not suf- 
cient. to account for their presence there in such force as men- 
tioned before, That Gonds have been for ages in Central 
India is testified to, by even mountains, rivers and valleys 
which bear names taken from their aboriginal tongue. For 
instance, in the northernmost districts Saugor, Damoh and 
Jubbulpore, where Gondi has practically disappeared, we find 
such villages as Rengajhari, Mahka Kohka, Ami, Murukuru, 
Tumripar, Surekha, ete., all derived from Gondi words for vari- 
ous kinds of trees. In the same tracts may be traced names 
of mountains and rivers derived from the Gondi language, for 
instance, Kaimur, Bhander, Kenjua, etc., among hills and the 
Umrar, the Bhamrar, the Simrar, the Paphrar, the Nibar, the 
Kulbar and several other rivers all with the suffix ar derived 
from er, Gondi for water. Toponymy is of great value in a 
matter like this, but I do not find any serious effort made to 
study it properly. According to the legendary account of the 
original of the tribe, the Gonds emanated from Kachi-kopa 
Lohagarh or the Iron Valley in the red hill. which is located in 
the Central Provinces at Pachmarhi, whose striking hill scenery 
and red soil cleft by many deep inaccessible ravines render it à 
likelv place for the incident. Capable observers have described 
the physical appearauce of Gonds as having well proportioned 
bodies but rather ugly features. They have a roundish head, 
distended nostrils. wide mouth, thick lips, straight black hair 
and scanty beard and moustache The Gond women differ 
among themselves more than the men. In the open tracts 
manv of them are great robust creatures, finer animals by far 
than the men. In the interior again bevies of Gond women 
may be seen who are more like monkeys than human beings. 
The features of all are strongly marked and coarse. Gond 
men as tall as Hindus and more strongly built and with com- 
parative well-cut features are now frequently seen, though the 
somewhat broad nose is still characteristic of the tribe as a 
whole This would be perhaps put down as a very unscientific 
description of the physical type, but there has been no anthro- 
pometrical survey in the Central Provinces to enable one to 

give precisely the cephalic or nasal index which is the order of 

the day. And let me here interpose a remark about the relia- 
bility of anthropometry in the case of Indian people. Of the 
three main methods applied for distinguishing between the races 

of mankind, viz. physical, cultural and linguistic, the first. 
named is considered as the most satisfactory basis on whicha = 
classification of mankind can be erected. Skin, colour, — aat 
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tuting physical characters for classification. Anthropometry 
chiefly comes in for head-form and nose, which in India are 
rendered artificial by the prevailing manners and customs. 
There is a wide spread custom of moulding the head and nose 
according to notions of supposed beauty. Walcher has shown 
that in infancy the bones of the skull are so soft that it can be 
made longer or broader according as the child lies on its side or 
its back. What then, when midwives actually manipulate with 
the head and nose to put them in proper order? In the 
western Punjab it is the almost universal practice to Hatten 
the back of a baby's head by making it lie on its back with its 
head resting an a hard surface. A very detailed and interesting 
account of this practice is given in the Baluchistan Census 
report, where it is stated to be extremely common. It is not 
less common in Central India though the Gond midwives do 
not seem to be partial to aquiline nose. They make the head 
all the same though they may not touch the nose. Nearly all 
people including Hindus do the same, the matter being at the 
mercey of the midwives’ notions of beauty. Among the Hindus 
the pulling of the nose to make it aquiline is very common, 
which renders the nose test as of little scientific value. On 
the Madras side, however, the custom of making the head and 
the nose has not been heard of, and one may expect some sort of 
uniformity, but Thurston tells us there is none. This result 
cannot but be disappointing. 

To return to our Gond, let us now look to his dress. There 
was a time within the memory of living men, when in certain 
hilly tracts they went quite naked. It was local officers who 
compelled them to use small strips of cloth and the Gonds 
were obliged to do it as the officers would not allow them to 
visit bazars in a state of nature. They commenced by put- 
ting on the strips for the period they were inside the bazar and 
then depositing them on a tree while returning home, but later 
on they got accustomed to a whole-time wear. A Gond's 
dress even now continues to be very simple. A rag on the 
loins and another on the head complete his costume. These 
are really substitutes for leaves, bark or skin formerly used to 
cover nudity in the one case, and for bark or creeper band in 
the other to keep the hair in its place, when shaving or cut- 
ting the hair was not practised. f course the dress varies ac- 
cording to the stages of development the Gonds have under- 
gone in various places In the towns they may be found as 
fully dressed as any Aryan high caste. The ornaments of the 
jungle tribes as a rule consist of bead garlands and tinsel of 
sort, and so are the Gonds. Gonds live in mud houses or 
huts made of bamboos plastered with mud with thatched 
roofs. The household articles consist of earthen pots for cook- 
ing and keeping water and for distilling liquor, which is now 
prohibited, a few gourds for cooling water, grinding mills. con- 
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trivances for extracting oil and husking grain, leaf plates and 
cups, ladles, baskets, bins. pipes, mats, brooms and a few odd 
things. Fire drill is now seldom used and has been replaced 
by the chakmak (steel and flint). Their favourite mode of 
agriculture was the burning of forest and showing the seed in 
the ashes without any ploughing operation, but this is now 
prohibited by Government. Their peculiar hunting appliance 
is Dhatti. To one end of a stick an earthen pot with a wide 
hole is attached and to the other a basket of faggots Fire is 
kindled in the earthen pot and a noise with rings is made. 
This is done in the night. The wild animals come dancing 
drawn by the light and the jingling noise made with the rings. 
A second man armed with a bamboo strikes the animal as 
they approach the Dhatti. Gonds have many kinds of traps 
and snares, and use also bows and arrows, and lances and 
spears for hunting. They surround a tiger and spear him, 
Their food is simple. In the wilder tracts they live in roots 
and fruits and flesh of wild animals. Wild mice are a delicacy 
to them, and sometimes a penalty for tribal offences is levied 
in the form of *o many mice to be provided by the offender for 
atribalfeast. The principal amusement of Gonds is the dances 
in which both males and females take part. They have a 
peculiar sustaining power and would sometimes dance the 
whole night and again be ready to do so if called on. A mar- 
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gous institution. Almost every where in a village, he informe 
us there is one building often two, of a public character where 
men eat and spend their time. In these young men sleep and 
strangers are entertained. The Gond marriage is a simple 
ceremony. Its distinctive feature is that the procession starts 
from the bride's house and the marriage is held at that of the 
bridegroom, quite the reverse of what is prevalent amongst 
the Hindus. Survivals of the custom of marriage by capture 
are to be found in many localities. A bride price is paid. 
The practice of Lamsena or serving for a wife is commonly 
adopted by boys who cannot afford to buv one. Traces of 
matriarchate are found in the custom of marrying the 
brother's daughter to the sister's son, which was done for 
bringing the latter as an heir to his house. Now-a-davs the 
marriage of brother's son with sister's daughter is verv much 
in vogue, in fact it is claimed and admitted asa right on the 
ground that the brother's family gave a girl to the other fami- 
ly and the latter was therefore bound to return a girl to the 
other family. "Phisis called Dudh lautana or bringing in back 
the milk. Widow marriage, divorce and polygamy are freely 
allowed. The last is reckoned asa sign of wealth and dignity 
and is sometimes made an exhibition of. A Gond in Bala- 
ghat who had seven wives was accustomed always to take 
them to the bazar walking in a line behind him. 

The Gonds bury their dead. They deify them and wor- 
ship a host of gods of whom Pedda Pen or Bura Deo stands at 
the head. He lives on a Saj tree (Boswellia serrata). The 
Gonds were accustomed to human sacrifices and hook-swing- 
ing, but cannibalism was unknown. 

As a rule Gonds are simple-minded, shy, quiet, docile and 
honest. ‘They are a pleasant people and leave kindly memo- 
ries on those who have to do with them. Comparatively 
truthful, always ready for a laugh, familiar with the paths and 
animals and fruits of the forest, lazy cultivators on their own 
acnount, but good farm-servants under supervision, they are 

À the fit inhabitants of the hilly and jungly tracts in which thov 
are found.” In the wilder tracts, the Gonds used to flv at the 
approach of strangers and in some parts thev had great fear of 
a horse. Asa class they are very ignorant. I have seen some 
Gonds who refused to accept coppa coin eight times in value than 
the cowries they wanted in exchange for an arrow. A gentle- 
man relates thst he once sent a basket of mangoes to Bhadra- 
chalam, warning the Gond carriers not to eat any of the fruit, 


ka - as it would be known from a note placed in the basket. On 
M = the way, however, they were overcome by the attraction of 
—  — the fruit and decided that if they buried the note it would 


be unable to see them eating. They accordingly did so 
| and ate some of the mangoes, and when taxed with their dis- 
honesty at the journey's end, could not understand how the 
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note could have known of their eating when it had not seen 
them. 

This brief account of Gonds may give vou some little idea 
of the great. Central Indian tribe, whose ancostors during the 
16th century lorded it over a province somewhat larger than 
the British isles and almost equal to Japan. In the words of 
a Settlement Officer of a district where they had one of their 
capitals, ** the Gonds left a well-governed and contented kinz- 
dom adorned with admirable works of engineering skill and 
prosperous to a point which no after-time has reached (in 
those localities). They have left their mark behind them in 
royal tombs, lakes and palaces, but most of all in the seven miles 
of battlemented stone wall at Chanda and strong forts nt va- 
rious places " In the Tribes and Castes of the Central Provin- 
ces, some 124 pages have been given to the description of 
Gonds, but they deserve a separate monograph which still re- 
mains to be written. 

I now come to the Oraons, on whom a very interesting 
monograph has been written by that unselfish worker, who is 
doing so much for Indian Anthropology, I mean, Rai Bahadur 
Saratehandra Roy. As you know, he hails from Ranchi, the 
headquarters of Chutiva Nagpur where Oraons abound. In 
the Central Provinces they are merely an out-growth number- 
ing oniv 83,000 against their total strength of over 7 lacs in 
India, yet in Central India they form the second Dravidian 
tribe very appropriately, as they are so closely associated with 
Gonds. Mr. Roy identifies them as the monkeys who formed 
the armies of Rama. The Oraons in their own language call 
themselves Kurukhs, the derivation of which is unknown. It 
may be derived m some word meaning ‘man,’ but on that 
account we cannot go to any sort of root, which may vield that 
meaning, as Dr. Hahn seems to suggest. In his opinion Kurukh 
may be identified with the Kolarian Koro or Horo, man, but 
this cannot be admissible in'as much as no tribe would go 
The tribal name must 
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selves they are known as Kisan, which means a cultivator. 
As regards the most prevalent name Oraon, some derive it 
from Aryan and others from aboriginal languages. Dr. Hahn 
was the first to derive it from Orgorh, a hawk, which is a 
totemistic sept of the tribe, and he «ood this was the name 
given them by the Hindus. Sir George Grierson suggested an 
improvement, saying it might be derived from the Burgandi 
uring ‘men.’ This may be plausible, but no tribe as stated 
before would go to borrow n wort! from another language for 
its name. If it wanted to call itself a collection of men, wha 
could it not take a word from the language it was using! 
Mr. Roy is of opinion that Oraon ia à corruption of an uncom- 
plimentary name given to them by the Hindus as Rowanput or 
born of the demon Rawana. The original word was in due 
course abbreviated into Rawan vulgo Rawanda, which with an 
interjection O assumed the form of Oravana or Oraon. Here 
let me add that Gonds are known as Rawanbansi or descended 
from Rawana, but they seem to have escaped an appellation 
derived from that suggestive source. Oraons are known te 
spend what they get, and some therefore derive the name from 
urana to spend. Some sav they owe their name to an agricul- 
tural operation, firma. to pour seed through the tube of the 
sowing plough or from their partiality to arua a kind of rice 
Again it is suggested that as they bend very low while saluting, 
they received the name from Hindi uramana to bend. Yet 
another derivation is suggested from urai, the khas plant, which 
the Oraons plant on the grave of their dead. Others again 
very plausibly suggest that since they were stupid and ignorant 
they were nicknamed Oraon from Arua an Owl. Since it is no 
disgrace to err in the company of savants, I have also ventured 
to add a derivation of my own, assuming that Mr. Roy's 
i theory that the Oraons were Vanars or monkeys of Rama's army 
is admissible. I see no difficulty why Vánar should not have 
assumed the present form of their name. From Vanar the 
word Vanriio would simply be a form meaning “ monkey like.” 
Vanrio may change into Unráon, leading finally to Crao 
Now let us consider the name they use among themselyes. As 
stated before, Dr. Hahn would derive Kurukb from the Kola- 
rian horo man or the Dravidosecythian Kurukb a ocryer. 
Dr. Grierson does not support this view and remarks that a 
cople may call themselves speakers but not cryers. Mr. Roy 
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According to their own story, the Kurukbs derive their name 
from Karakh the name of their first king, who ruled over 
Karush or Karukh country, the old name of Shahabad District 
whence they say they emigrated. It is very probable that their 
tribal name is a territorial one, derived from the country from 
whence they migrated. But this postulates another primitive 
name, since they say they went to Shahabad from the Karnatak, 
where they must have had some other name which is now lost. 

Oraons resemble the Gonds in many respects. Both are 
hard drinkers and great dancers, both are Mandar and Chat- 
kora players using double faced drums and castanets, both 
have Gotalghars or Dhumkurias for their bachelors and maids 
alrendy described, both have the same sort of beliefs and cere- 
monies and both are hilarious and light hearted, with no cares 
to trouble them. They resemble in features also and the 
Oraon language is decidedly Dravidian The most marked 
feature of the language is its guttural intonation. One gets 
startled at Kher. Khaddar, Khalli. Khisse, Kher, Khikha Khib- 
da, Khes, Khann. but amongst the wilder Gonds the Gondi is 
of the same type. We henr a Marin or hill Gond saying 
‘* Baghe Oroq Manena irur Maq Mattur,” while the same sen- 
tence would be spoken by a Gond of the plains as “ Bore 
Orur Mannene irur mark mantur." In Mr. Roy's monograph 
interesting features of the tribe have been brought forth and 
they need not be mentioned, but there is one speciality worth 
notice. There are traces of marriages between a grandfather 
and a granddaughter, which so far as I know, have not been 
detected in other Indian tribes. But it is said to prevail 
amongst the aborigines of Australia and the Island of Pente- 
cost. 

Besides the two great Dravidian tribes, there are about ten 
others whose total strength in Central India does not exceed 
14 lacs. Amongst these the most important are Kandhs or 
Khonds. whose total strength in India is about 7 lacs, out of 
whom only about 10,000 live in the south-east corner of the 
Central Provinces. Their habitat is the hills of Orissa and 
Ganjam District, the tract which they once ruled. They have 
been very notorious for human sacrifices. t 

A special interest attaches toa local tribe found only in 
the south-western portion of the Central Provinces and no 
where else. It is called Kolam. Its speech bears some inter- 
esting points of analogy with the T 
Sir George Grierson is of opinion that 
of view, the Kolams must be co ered 

been 












old Dravidian tribe, who have not | 
opment of the principal Dravidian | 






ridi not originally 
curious practice prevailed ai 
for women, who would o 





1922.] Indian Science Congress. I.S.C. 161 


being apparently a survival of the matriarchate. Widows and 
widowers were exempted from capture and debarred from cap- 
turing. The total number of Kolams does not exceed 25,000. 
The rear of the Dravidians is brought up by three Chenchus 
apparently casual visitors from the Hyderabad State, A Cen- 
sus Superintendent playfully tells us ** He who would enumer- 
nte the Chenchus of the Nallamalai forest must needs first 
catch them. And a Chenchu possesses some remarkable facul- 
ties, among them the faculty of seeing things and of disappear- 
ing before things seen. Lie hidden behind «a bush and watch 
^ group of Chenchus crossing a forest clearing; stir a finger 
and the Chenchus are not, it is as though the earth had swal- 
lowed them up.” 

To return to our seven Kolarian tribes, the Kols and Bhils 
are most important in this group. The former are found to 
the east and the latter to the west of the province, and both 
have imbibed Hindu manners and customs, Bhils having forgot- 
ten their language altogether, while the Kols have preserved 
theirs only in the locality whence they have migrated, viz. 
Chutiya Nagpur. Some Bhils have even become Musalmans, 
but they were forcibly converted by Aurangzeb. "These latter 
have, however, formed a community of their own, and have 
preserved some of their primitive customs. They do not freely 
mix with other Musalmans.  Bhils seem to have attracted 
the attention of the Aryans much earlier than any other tribe, 
except perhaps the Savars, whose ancestors are sometimes 
spoken of as Bhils. Apparently Bhils and Savars were two 
branches of the same tribe descended from a common ances- 
tor, Nishada, which is sometimes used as a synonym for Bhils, 
as they are called Venaputras, Nishada being the son of Venu. 

Next in point of strength come Korkus and Kawars, the 
former speaking their primitive tongue, while the latter have 
altogether forgotten theirs. Korkus are certainly an off-shoot 
of Korwas and Kudakus of Chutiya Nagpur. They seem to 
have wandered awav from their parental home in the north- 
eastern corner and settled in the very heart of the Dravidian 
people in the western portion of the Central Provinces. All 
these appear to have sprung from the common Kol stock, to 
which Ho, Munda and Santal bear a still closer resemblance. 
It appears that the Kawars, a polite form of Kawra, Kora 
or Kol are as closely related as the other tribes which have 
preserved their languages. So are Binjhwars and Bharias, the 
former deriving their name from IDA mountains and 

- the latter from the great Bhar tribe, of the nited Provinces, 
| See whom ee Crooke says that they were a race closely 
| . allied to Kols, Cheros and ris, who at an early date suc- 
|  . eumbed to the invading Aryans. | 
"Phas out of the seven main Kolarian tribes of Central 
» India, Bhils, Sawars, Kols and Bharias are known for certain 
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to have been ruling tribes and Kawars and Binjhwars even at 
present own large landed estates. Only Korkus alone did not 
possess their own raj, but they appear to be a later off-shoot 
from the parental stock which was dominant in Chutiva Nag- 
pur. 

I would now try to sum up the inference I have drawn 
from the study of these tribes in Central India, and submit to 
you for consideration whether they can stand the anthropolo- 
gical test Except Sir Herbert Risley, who denies any racial 
difference between Kolarians and Dravidians and the followers 
of his school, others have hitherto recognized three primary 
stocks in the Indian population, viz. the Kolarian, the Dravi- 
dian and the Aryan and those who maintain that all the three 
came from outeide, aver their immigration in the order named. 
Kolarians entering first from the south-east and sweeping over 
the whole of India, followed by the Dravidians from the 
North-West who drove the Kolarians to the hills and forests and 
were themselves finally hunted out by the Arvans to take re- 
fuge in similar places. In my view the Dravidians were the 
autochthones of the Indian Peninsula, even when it was cut 
off from the north of Asia by sea, and if the Kolarians were 
not the autochthones of the then South Asia or the present 
Upper India, they may have entered North India via Malay 
and Assam, and swept over Northern India, dominating it till 
they were ousted by the Aryans. This would explain the 
somewhat curious fact, why the Kolarian tribes who have for- 
gotten their primitive tongue speak an Aryan dialect and 
never a Dravidian one. Had Kolarians been ousted by the 
Dravidians, some tribes at least would have yielded to the in- 
fluence of the Dra vidian dialects, but as they never came in 
contact with Dravidians, they could not but yield to the influ- 
ence of their direct conqueror's speech, viz. the Aryan dia 
lects. Professor Keane in his introduction to the Cochin 
Tribes and Castes states, that '* in the first broad division be- 
tween Arvans and Non- Aryans, the former were classed as Sud 
(Sudhan) that is the pure, the latter as Kol, the impure, liter- 
ally swine, and by other uncomplimentary terms." l do not 
know whence this has been taken, but it seems to prove that 
the first tribes they encountered were those whom they named 
as Kols, and these must be those who still bear that name and 
its variants. How could the Dravidians who never received 
that name from the Aryans be included under that name? 
The tribes that came in contact with are Bhils, Sawars, Kols 
and Bhars, some of whom, if not all, find a mention in old 
Sanskrit literature, but there is no trace of a single Dravidian 
tribe having been defeated by the Aryans in Upper India. Jf 
Dravidians were successors of Kolarians, the Aryans should 
have certainly come in e ct first with the Dravidians, and 


it is the Dravidians whom they, would have called Kols and 
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not the descendants of Australians who had been driven out 
of the field by the Dravidians. It is now partially admitted 
that Dravidians are an indigenous people and even Professor 
Haddon has opined that the Dravidians may have always been 


in India, vet the fact remains to be satisfactorily established 
by further researches 


In the words of Professor Turner of the Benares Univorsi- 
ty, the path to knowledge is laborious, the road is long and 
difficult, It calls for high endeavour and the nobility of 
sacrifice. But this reward awaits the traveller. 


The origin of the Chinese junk and sampan.—By J. 
HORNELL 


After comparing and describing tbe outstanding features of these two 
crafts, evitlence is adduced in favour of the view that the sampan is derivod 
ultimately from a modification of the double cance in use till com . 
tively recently for sea work throughout Polynesia, and in a simple form still 
employed on inland waters in India, and that the junk i» in turn a devel 
opment of the sampan type, enlarged and adapted for deep sea trading. 
The truncate transom bow and stern. of the sampan probably represent 
cross planking fitted between the bows and «terns respectively of the two 
canoes forming one double canoe, while the two projections that curve up- 
ward from the stern of the sampan appoar to be the homologues of the 
upeurved sterns of the two hulls in the doublo-canoe form. In the same 
way the median rudder of the sampan and the junk and the achor plat- 
form that gives a s»quare-bow appearance to the junk, are what would be 
expected if these crafts developed from two canoe hulls joined together 
by n planked deok-platform. Besides this structural evidence, we have 
the fact that tho term * junk,’ derived proximately through the Dutech 
or Portuguese from the Javanese word djong, applied to large sea-going 
vessels of Chinese and Malay types, appears to be of the same origin a= 
the terms used in Dravidian India for a double-canoe—jangü!a, chang- 
dam and sangad —; probably tho Bengali donga has the same root. The 
sangara of the Periplus, described as large coasting vessels of South 
India, formed of monoxyla joined together, seem to have been more like 
the large double canoes of Polynesia than the emall degenerate inland 
craft of the present day. The facts point to the range of the sea-going 
double-canoe having extended in former days to India and China—the 
users and inventors being the ancestors of the present Polynesian race, 
whe probably occupied the maritime districts of China at the time the 
Chinese left their original homeland in north-east Central Asia. The 

vestion is raised of the origin of the term jangada for the catamaran- 
ilice sen-rafts used by the coasta native Brazilians. Is it indigenous or 
introduced by the Portuguese ? 


Ethnography in Old Official Records.—By SARAT CHANDRA 
Roy. 
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Physical Anthropology, Prehistoric Archaeology and Technology, and 
Social Anthropology are included among the syllabus for the next Civil 
Service Examination to be held in England. The author suggests that the 
scope of the activities of the Indian Historical Records Commission might 
be usefully extended so ns to include those of ethnographic interest as woll. 
rhe author gives a few specimens of interesting ethnographic material 
buried in tho moth-eaten records of Government record-rooms which he 
was able to unearth by the permission of tho local authorities of the 
Chota-Nagpur Division, 


Mala Anayans of the Travanecce Hills.—By Rao BAHA- 
DUR L. D. ANANTHAKRISHNA IVER. 


Honey-gathering by the Hill Tribes.—By Rao BAHADUR 
L. K. ANANTHAKRISHNA IYER. 


Prehistoric Arch eology.—By PANCHANAN MITRA. 


The rôle of climatic conditions in epidemic disease with 
special reference to malaria.— By Lr.-Cor. C. A. GILL, 
I.M.S., D.P.H., D.T.M. & H.. Chief Malaria Medical 
Officer, Punjab. 


(1) Historical Note. 


The nature of epidemicity has exercised the imagination of mankind 
"ince the earliest times and an important rôle io its mechanism has long 
been assigned to climatic and meteorological conditions. 

In fact the association of plagues and postilences with unusual 
climatic phenomena is one of the oldest epidemiclogical observations on 
record. It is not surprising therefore that with the birth of scientific 
medicine in ancient Greece the influence of climate on epidemic discase 


held the field for over 2000 years. It is true that in certain respects its 
inadequacy became apparent, yet it was accepted in principle, if not in 
details by Sydenham and indeed by all epidemiologists down to quite 
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'* carriers " in the spread of human diseases merely served to confirm 
this view and to direct epidemiological research along fresti channels. 

The new angle of vision from which epidemiological problems thus 
came to be envisaged is well reflected in the history of medical research 
in India. Upto about the year 1890 the valuable reports on great Indian 
epidemics, many of which may be found buried in official tomes, are 
replete which references to the róle of climatic conditions, and many not 
altogether unsuccessful nttempta were made (with the imperfect mete- 
orological data then available) to correlato in truo hippocratic fashion the 
outbreak of epidomics with specific atmospheric states. 

But nowadays when, thanks to the records maintained by tlie 
Department presided over by Dr. Gilbert Walker, meteorological data 
extending over many years ere available, epidemiological investigators 
usually omit all reference to the influence of climatic conditions or refer 
to itin a brief and perfunctory manner. 

Nor does the róle of climate in epidemic diseases fare any better in 
modern text-books in which thia subject is dismissed in à paragraph whose 
brovity is rendered all the more conspicuous by reason of wide excursions 
inte the domain of bacteriology, entomology and other ancillary sciences. 

It is not suggested for one moment that modern investigators are ill- 
advised in concentrating attention on the micro organisms of disease 
and on the *' carriers'' of infection, nor ia it dosire:t to exaggerate the 
merita of the miasmatic hypothesis, but it i» my object to emphasise the 
inBuence of tho limstie factor in the mechanism of epidemic disease 
and to place before you some of the reasons for concluding that, this 
factor plays & róle of profound importance in determining the occurrence 
of epidemic outbreaks. 


(2). The Influence of Climatic Conditions on the Transmission of Malaria. 


The subject-matter of the title of this paper is too extensive to be 
dealt with except in the briefest fashion. I propose therefore to con 
sider the influence of climate on epidemic malaria with special reference 
to the róle of certain meteorological conditions on the transmission of 
the disease, "Thereafter the part played by tho climatio factor in the case 
of other epidemic diseases will be touched upon and I will then conclude 
with some general remarks on tho epidemiological problems whose solu- 
tion is likely to be prosmnoted by the study of the role of climatic and 
meteorological conditions. 

It has long been known that malaria tlourieshes mainly in warm 
climates and in the hot season in the temperate zone, and it has been 
shown that thie circumstance is, at any rate in part, dependent upon 
the fact that the malaria parasite ceases to undergo development in the 
mid-gut of anopheline mosquitoes when the temperature falls porma- 
nently below 16°C. | 

Ie has also heen observed since classical times that high atmospheric 
humidity is favourable to the disease, 

The epidemiological signi icance attaching to these facts has however 
attracted singularly little attention; only a fow experiments have been 
recorded in regard to the influence of temperature, whilst the precise rôle 
of humidity has never boon accurately determined. This apparent neg- 
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It was on these grounds thought expedient, in connexion with the 
study of epidemic malaria in the Punjab, to investigate the precise effect 
of moeteorological conditions on the life-history of mosquitoes and on 
their power to transmit infection. 

_ 1 need not detail the experiments undertaken with this object in view 
"nee they are described in the April number of the Indian Journal of 
Medical Research, but I must refer briefly to some of the conclusions to 
which they gave riso. 

It. was found that mosquitoes were extremely susceptible to the influ- 
enes of humidity and that their length of life was largely determined by 
the relative humidity of the atmosphere. Thus, in the case of Culex 
fatsgans, when adults are incubated at a relative humidity of 45 per cent 
or lese (at a constant temperature of 27°C) they die within 5 days, whilst 
'"* eontrols"" incubated under identical conditions but at a relative humi 
ditw of 4S per cent or over almost invariably survived for at least 10 
days. Insects have in fact been kept alive in the laboratory under 
favourable conditions of temperature and humidity for nearly two 
months, 

Other observations showod that relative humidity affected many of 
the habits of mosquitoos such as the solection of resting Pere during the 
heat of the day. It was aleo found, by means of controlled experiments, 
that at low degrees of relative humidity egg-development in fecundated 
females was retardod. Finally a high degree of relative humidity was 
found to be an important factor in determining the desire of mos- 
quitoes to feed on blood. 

A further series of experiments conducted with Culex fatigans infect- 
ed with bird malaria (Proteosoma grassi) showed that batches of insects 
infected under identical conditions and incubated at the same tempora- 
ture but at different degrees of relative humidity (between 45 and 100 
per cent) all exhibited an identical degree of infection, as measured by 
the number of oócyste developing in the mid-gut. It was also found 
that the shortest period required for the completion of the development- 
al cyelo of this parasite in the mosquito was six days. 

These experiments therefore point to tho conclusion that, whilst re 
lative humidity may exercise an epo fans influence in determining the 
transmission of wars) Am by reason of its effect on the longevity of mos- 
qnitoes, it does not exert any direct effect on the malaria parasite during 
its exogenous cycle. ; 

On the other hand observations on the influence of temperatur show 
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portance attaches tu the study of meteorolugical conditions in relation 
to the transmission of malaria and indeed of all insect-borne diseases, 

They afford also a scientifio basis for the hypothesis of Galen (to 
whom malaria was well known) that '* the seeds of pestilence," which he 
regarded as floating in the air, required for their propagation ** a warm 
and moist stato of the atmosphere.” 


(3). The Role of Climatic Conditions in the Mechanism of Epidemic 
Malaria 


When the meteorological circumstances necessary for the transmis- 
sion of malaria nre considered in the light of the climatic conditions pre- 
vailing in the Punjab some interesting facts emerge. 

It is found, nt the result of a study of the temperature and hurnmidit y 
data given in the Meteorological Reports, that the transmission of 
malaria inin abeyance during the oold weather on account of low tem: 

porature,. 

During the spring there is normally a short period during which 
both temperature and humidity are favourable to infection. With the 
riso in mean temperature which ushers in the hot weather the transmis- 
men of infection is again interrupted owing to low mean relativo humi- 

ity. 

With the onset of the monsoon a marked rise in relative humidity 
takes place and both the temperature and humidity factors become fa- 
vourable to the transmission of infection. 

In average years the annual period of potential infection is found to 
be approximately 4 months in most parts of the plains, but in years of 
deficient monsoon rainfall it is much less as it is apt to be interrupted 
during *' breaks '" in the monsoon., On the other hand in years of exces- 
sive rainfall the meteorological factors remain highly favourable to the 
transmission of infection throughout the monsoon period. 

It is in these latter yeara alone that great epidemics of malaria occur 
in the Punjab, but even then they do not involve all parts of tho Province 
nor do they occur in areas where the rainfall is relatively or absolutely 
in excess. It is in fact found that malaria epidemics are strictly con- 
fined to areas DE climatic conditions which, whilst usually rela- 
tively unfavourable to the transmission of infection, become highly fa- 
vourable to infection and re-infection on rare occasions. 

This epidemiological observation accounts for the fact that great 
epidemics of malaria are not encountered in all malarious countries but 
are only met with in areas exhibiting climatic conditions similar to those 
characteristic of the plains of the Punjab. 

Climatic circumstances therefore conatitute an exceedingly important 
factor in determining the locale of epidemics of malaria. 

Climatic conditions also determine the occurrence of these epidemics 
during the period immediately following the rainy season. 

The seasonal periodicity of malaria epidemics is thus a function of the 
climatic factor. 
| The role assigned to temperature and humidity in favouring the 


of rta suggests that the well-known association of exces- 
| SE aT l ia may best be explained as being due to 
influence o eric humidity rather than to 
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with some degree of precision the period during which prophylactic 
measures, such as the use of mosquito nets, are necessary in any given 
area 

Finally, with a knowledge of the climatic and other factors concerned 
in the mechanism of epidemic malaria, it should become possit lo to fore- 
cast the occurrence of an épidemie several weeks before its onset. A 
recent attempt on these lines was attended with highly promising results 
and it may well be that the time is not far distant when ‘* epidemic fore- 
casts " will become a normal function of the modern epidemiologist. 


(4). Conclusion. 


The views briefly advanced in this paper suffice, I think, to suggest 
that climate exercises a marked influence in the causation of malaria 
epidernics. 

It is of course not the only factor concerned in the mechanism of 
epidemicity but it seems justifiable to conclude that climatic conditions 
constitute a factor whose importance it is both inexpedient to neglect and 
difficult to over-rate. 

Time does not permit of the consideration of the possible rôle of cli- 
mate in the causation of other epidemic diseases, and it must suffice to 
state that whilst little or no precise knowledge appears to exist on the 
subject, itis not unreasonable to assume that the climatic factor will be 
found to exercise nn analogous influence in tbe mechanism of many epi- 
demic diseases. In the case of plague, for exemplo, it was shown by the 
Plague Research Commission that the severity of plague epidemics in the 
Punjab during each spring was closely associated with excessive humidity 
during the four —— preceding their occurrence, and it was concluded 
that this circumstance was due to the favourable effect of humidity on 
the life-history of rat fleas. 

But no experiments appear to have been carried out to determine the 
precise influence of humidity on the rat-flea or indeed on any of the 
other * carriers '" of human disease. 

An exception to this statement are some observations of Kinghorn 
and Yorke (1912) on the influence of temperature and humidity on the 
developmental cycle of T'rypanosoma rhodesiense in Glossina morsitana, 

These observers reached conclusions strikingly similar to those de- 
tailed in connexion with the transmission of malarfa by mosquitoes al- 
though they recorded no observations on the influence of meteorological 
factors on the life-history of tse-tse flies. 

These observations therofore suffice to emphasise the view that our 
knowledge of many insect-borne diseases will not be complete until the 
influence of meteorological conditions on their transmission has been de- 
termined. i 

N r is it expedient to assume that climatic conditions only exercise 
an influence in diseasce spread by means of an insect carrier, for it is 
clear that all pathogenic parasites are exposed to the influence of mete- 
orological conditions during their extra-corporeal existence. 
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Recent work on the Constitution of the Atum.—By E. P. 
Harrison, Ph.D , F.E.S.E., F. Inst. P. 


To penetrate the mystery of the constitution of matter has been and 
still is the primary goal of the Natural Philosopher. Enormous advances 
in knowledge of the atom have occurred since Dalton propounded the 
Atomic Thoory, but most of this advance has taken place in the past 
two decades; it may therefore be useful if 1 set before you a very brief 
account of how matters stood about 15 years ego, at the beginning of 
what tho historian would call the ** present '" period. 

At that time, the Cathode rays, which really form the starting point 
of the whole story, had been proved to be ** particles "’ carrying 4 defi- 
nite charge of negative electricity and moving with n speed about xh 
of that of light. i 

, It had become abundantly clear that the negative electron, as such 
m *'' particle" was appropriately called, was a common constituent of all 
known forms of matter, that its charge was always the same (4:8 x 10-10 
electrostatic units) and that ite mass (7 x 10-25 gram) which was regard- 
ed as being due wholly to its chargo, and residing in the ** field © sur- 
rounding it, increased as its speed increased 

These characteristics of the negative electron were, on the whole, 
truly experimental discoveries atanding independent of those underlying 
hypotheses which have subsequently enabled the properties of a moving 
electrical charge to be worked out —— on the basis of Maxwell's 
electromagnetic equations. 

At the time these discoveries were in progress, it was realized that 
knowledge rezarding positive electricity was practically nil. Certain 
phenomena had, indeed been observed and investigated concerning the 
existence behind the cathode in a highly exhausted tube (under the 
influence of the electric discharge) of undoubted positively charged atoms 
or molecules, but interest in these experiments was swamped by the pre- 
vailing fascinations of the minute negative carrier. The positive parti- 
cles appeared to be exceedingly massive compared with the negative elec- 
trons. 

Having made certain of the existence of a common negatively 
charged constituent of matter which was apparently universal and which 
alwaya possessed the same properties; remembering also that the 960 
known elements differ in respect of the properties of their atoms, the 
logical conclusion was that the electron was a sub-atomic entity. It was 
recognized for example that an electron from a carbon atom might 
quite happily replace an electron from an iron atom; so far as observable 
properties go, no change was to be expected either in the carbon or the 
iron. j 

. On that foundation the serious problem of theoretical atom-building 
which now occupies so much of the physicists’ time and thought had 
ite lirst beginnings. The problem, 15 years ago, was in this form: 
veneer universal negatively charged electrons and some knowledge otf 
heir properties, 
P given the fact that positive charges were at least occasionally asso- 
ciated with matter in atomic form, 
given also the principles of dynamics and the Maxwell equations (already 
established abundantly), | 
construct an atom which as a first approximation must fulfil the 
following conditions :— 
24 (1) In ita various complexities it must explain the Periodic law 
and the sequence of atomic weights. — à; 
(2) Ita oscillations must account for radiation, that is for ——— 
Sines, sharp and diffuse and for spectral series and for the 


*— "— e neu t. CISA Ao». o ime d. ` j P > 
— 43) It must account for the main facts of chemical combination 
. ©" and valency of the elementa, 
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(4) Tt must explain the phenomena of magnotism in so far as that 
may be an atomic property. 


The most succossful nttempt at a synthesis of the atom, about this 
time, was due partly to Lord Kelwin, but subsequently and chiefly to 
Sir Joseph Thomson. This model assumed a sphere of + electrification 
of atomic dimensions in which rings of electrons were immersed. The 
latter were conceived not to be at rest, but to revolve in orbita ander the 
influence of the central attractive force provided by the sphere. Elec- 
trons in static equilibrium, not revolving would largely fail to account 
for magnetic phenomena, which on a theory of this kind involves the 
magnetic fields produced by electrons moving in an orbit. The con- 
ditions of stability of the Thomson model fixed the arrangement and 
number of rings of rotating electrons which were possible for a given 
total number of electrons, the total number being regarded as propor- 
tional to the atomic weight. When stable arrangements were worked 
out, it was evident that atoms so formed which possessed similar in- 
ternal ring strueture—and would thereforo be expected to show similar 
chemical properties—recurred periodically as the atomic weight (total 
number of electrons) increased. Thus condition (i) was fulfilled. The 
main facts of the variation of valency among the elements were also 
accounted for. Moreover, by considering the changes in period of rota- 
tion of an electron in its orbit a general outline of the phenomena of 
radiation and of the Zeeman effect was provided, while the resultant 
magnetic moment required for a ferromagnetic atom was also explained 
hy matter buile up of the Thomsen atoms. In looking at the groat com- 
plexity of the material properties which any atom model ought to 
account for it is hardly surprising that these early synthetic atoms 
should fail along certain lines. Indeed it is extraordinary that they 
accounted for fo much and this indicated that research was at least on 
the right track. 

The main objections to the Thomeon model are that the mechanism 
of this type of coplanar ring atom appears incapable of explaining the 
simple relationships between spectral series still less the extremely com- 
plex spectra and series of lines which nre known by observation. Indeed, 
a* I shall point out presently it was considerations of this nature which 
later formed the starting point of a completely new design in atom 
architecture. 

It is also difficult te account for the ejection of an a particle in 
radioactive change. But above all, the objection to the Thomson atom 
lies in ite failure to account for the mass of the structure. The electro- 
magnetic mass of the electrons forms a negligible part of the whole 
observed mass of the atom (3x 10-26) while the electro-magnetic mass 
of the positively charged sphere ia far smaller even than that of a single 
electron. Whence then does the mass of the atom arise? The Thomson 
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only way to do that is apparently by direct frontal attack on atom struc- 
ture by bombarding matter with high velocity projectiles in the form of 
a particles from radium C, and observing— 


(a) what happena to the projectiles, 

(b) what happens to the bombarded atom. 

This may be described as the second line of attack. I will Srat con- 
sider what has been done by Kutherford and Marsden by the bombard- 
ment method the experiments beginning about 1910 

The principal! of the experiment method is that each individual 
e partiale gives rise to a scintillation when it strikes a screen of zinc 
sulphide crystals. 

From radioactive experiments it had been proved that the a particle 
was a helium atom which had lost two electrons, probably external ones 
and therefore possessed a charge +2¢. As it had only lost two electrons 
it clearly possessed practically ali the mass of the original helium atom 
and was regarded as boing the + portion of the atom. Its velocity from 
radium C was known to be about 2 x 160* ems/aee, 712000 miles second. 


if a steam of these high velocity, massive particles is fired at a thin 
plate of matter such as a film of gold, their behaviour on emerging from 
the film, can be oxamined by a Zn sulphide screen held at a suitable 
distance. We might have expected the particles even if they penetrated 
the film to be enormously scatter. d during the process. One would, at 
least expect this result if he regarded the positive or massive parts of the 
bombarded atom to be of size comparable with the a particles. It was 
however found by Geiger and Marsden that the large majority of the 
a particles were very slightly deflected from their original direction, but 
that occasionally an « particle suffered a large deflection. In rare in- 
stances a particlo was deflected more than 90°. Now it is not difficult to 
show that the deflecting effect of the negative electrons is negligible; so 
also wopld be the effect of a distribution of + electricity over a sphere us 
imagined by Thomson. Consequently it must be inferred that the 
massive part of the atom associated with the + olectricity is concentrated 
in an exceedingly small region, for if not the deflections of the a particles 
must have been both large and numerous. If we call this minute massive 
portion the nucleus of the atom, detailed calculation (based on the 
nversee square law of electrostatic action and taking the known masses and 
charges of the e particle and bombarded nucleus) agreed extremely well 
with the deflections actually observed and also brought ont two addi- 
tional points :— 

1. Tho large deflections were due to a single encounter and not to s 
number of small deflections superposed. 

2. The colliding particles in the case of the large deflections np- 


J| proached one another within a distance of 1o. cms. 


The good agreement of theory and experiment thus afforded vory 
strong evidence that the inverse square law waa true down to the dis- 


| tances of 10° 1f ems. from the nucleus, and that the + charge of the latter 
FI was distributed over an exceedingly minute region of space. 
harari ia even more sensational 
It was found that the passage of a particles through hydrogen gas 
Wh. 
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ber of long range atoms of charge +e to be expectod as a roeult of colli- 
sions with bombarding a particles of charge + 2e assuming the nuclit act 
as point charges under the inverse square law. 

The number observed experimentally does not agree with Darwin's 
caleulations. It is much greater than theory indicates. There are three 
possible explanations :— 

Either (i) the assumed charges +e and + 2e are wrong. 

_ Or (ii) the nuclii do not act as point charges but as structures of finite 
size, 

(iii) the law of force is wrong at these small distances. 

If 4 particles of smaller range (4 ems.) and smaller velocity are used 
the Darwin law for number ia much more nearly obeyed. Thus in these 
cases both Darwin's assumptions as to the charges and the forco-law must 
be correct or very nearly so. 

In other words when the approach of the nuclii ia not sọ close the 
charges and the law of force are correct and the nuclii act as points, 
Hence it i» concluded that for the closer approach of the swifter a parti. 
cles (range 7) tho most likely solution is not that the law of force itaelf 
suddenly alters but that the nuclii no longer act a* point charges at dis- 
tances of 10-1! em, : 

It is interosting to realize how very fow « particles come into colli- 
sion with H atoms. Only one in 190,000 of a particles in 1 em. of H at 
N. T. P. give a swift atom Each e particle passes dois c the sphere of 
nction of 10,000 H molecules in ita flight through | em. of H gaa. 

It has also been shown by Rutherford that the EI nuclens behaves as 
an independent unit and swift H particles as produced equally well from 
combined hydrogen. 

Additional confirmation that these swift atoms are really hydrogen 
with a + charge has been obtained by the measurement of their mass and 
velocity by the deflection method. 

ey nre found to be ntoms of 


charge +l 
mass] relative to oxygen (mass 16) 





and the value for maoue =10' e.m. units. The electrolytic valne of 


chargo for H, is 9570 e.m.u. Hence the atoms are undoubtedly hydro- 


gon of charge +1 which means that they are probably hydrogen nuelii, 
It may that the positive nucleus of hydrogen is in reality the + 

electron, or proton with purely electromagnetic mass. If this is true it is 

easy to calculate its diameter since ite mass and charge are known. 
—— * M and m are one — of — aoe à iw —— 

respect . both bein u elec magnetic ; heir respe 

tive radii. Then since thes have the samo charge e (by hypothesis). 

e Retr =“ L5 x 10-152 10-15 emu. 



















the radius of tho H atom nucleus is gairg of 
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combination of H nuclii with 2 — electrons to make an a particle. is ex- 
tremoly stable. 

The experiments on scattering, for heavy atoma like gold show that 
the nuclii behave aa points down to distances of 3x 10 -1f ema. whereas 
the H experiments indicato that the law fils to hold down to 3 x 10-15 
ema, 
| We thus begin to get some distortion of the nuclii produced by the 
intense forces when they approach to within thia latter distance of each 
other. The calculated valuo of the repulsive force between two nueclii 
on a close approach of this kind is 5 kilograms wt ' 

The most recent discoveries resulted from some experiments on the 
absorption of the propelled hydrogen atoms by gases. 

When columns of Oxygen or CO, were used tho absorption followe:i 
the usual law, When however dried air was used the number of scintil- 
lations increased instead of diminishing. 

Now a particles in —— and Nitrogen give rise to atoms of range 
" ems. in air and are probably swift Oxygen or Nitrogen atoms carrying 
unit charge and produced by collisions. Therefore in the experiments 
now being described only those atoms were dealt with which were pro- 
pelled with ranges greater than 9 cma. 

These long range atoms from air were proved not to be due to 
Hydrogen from water vapour nor were they due to Hydrogen impuri- 
ties or to H atoms from dust nuclii in the air neither was there any 
change in the phenomenon when chemically prepared Nitrogen was sub- 
atituted for nir. As they were not produced in Oxygen it was necessary 
to attribute them to Nitrogen. But Nitrogen atoms have only a range 
of 9 ems.. so the new particles cannot be Nitrogen itself. 

The value of their mass and velocity was determined by the deflec- 
tion method and yielded strong evidence that the atoms in question were 
Hydrogen. Further comparisons of the deflection of known Hydrogen 
atoms with the new atoms amply confirmed this. The only conclusion 
remaining is that the Nitrogen nucleus itself is diarapted by the collision. 
and that charged Hydrogen nuclii are knocked out. [It is calculated that 
only one a particle in 300,000 can approach the Nitrogen nucleus near 
enough to liberate — —— atoms with enough energy to be dotected. 
Many may however, be liberated with smaller velocities and absorbed 
before reaching the screen. 

In addition to the long range atoms from Nitrogen with which I 
have just dealt there are produced atoms of shorter range but still 
greater than that of the a particle which produces them. 

Thero is strong experimental evidence for believing these short range 
atoms from Nitrogen and also from Oxygen to be atoms of mass 3. 
They are produced in greater numbers than the H atoms. Jt is therefore 
au ted that a group of mase 3 is a regular constituent of the nuclii of 
both Nitrogen and Oxygen. Thus the Nitrogen nucleus can be disinte- 
grated either by the expulsion of an H atom of charge +1 or by th» ex- 
pulsion of an atom of mass 3 carrying 2 charges. It is therefore an 
sotope of Helium. 

possible structure of Carbon, Nitrogen and Oxygen atoms is 
suggested by Rutherford as a result of these recent experiments. 
Remembering that both N and O give riso to atoms of mass 3 and that 
only N gives rise to H atoma | : 
the basic structure of all three nuclii C, N and O is four atoms of mass 


3 and charge 2. 
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In addition the Carbon nucleus has 2 binding negative electrons, the 
Nitrogen has 2 H nuclii added and a binding electron. The Oxygen has 
n He nucleus instead of the 2 H nuclii. 

If now after collision with a swift a particle the Nitrogen nucleus loses 
i Hydrogen atom tho mass of the residual would be 13 and its nuclear 
charge 6. It would be an isotope of Carbon. 

li the mass 3 is expelled the remainder should have mass 11. and 
nucloar charge 5 and would be an isotope of Boron. 

The general conclusion to be drawn from all this extremely interest- 
ing discovery is that the Hydrogen nucleus is probably the electron, of 
radius about zon of the — electron and of relatively huge mass and that 
a Hydrogen atom is a system in which the — part revolves round the + 
part, the latter possessing nearly all the mass of the atom. 

A most significant point is this: that the Hydrogen nucleus of charge 
+e may. whon associated in groups with negative electrons or alone, form 
the nucli of all forms of matter. It is remarkable how the old Prout 
hypothesis is being revived in new form, | 

In order to suggest a mental picture of the dimensions involved I 
have worked out the relative sizes and distances of the componenta of 
the Hydrogen atom on an enormously magnifiod scalo. 

Imagine tho negative electron to be a region in space of diameter 
1 foot. lace a s of dust, diamoter ys inch at a distanco of 6 miles 
from it. This will represent the positive electron. Let tho large body 
rotate round the small one in ,,th second and you have a magnified 
picture of our present conception of the Hyd n atom. 

On this scale the « particle, diameter 12 inches would plunge through 
the atom with a velocity of 12,000 milos por socond. If it by chance hits 
the speck of dust, the forces called into play are so tremendous that the 

k deflects it throuzh a large angle and is shot off itself to a distance 
(in this scale) of about 10!5 miles, the confines of the known universe. 

In a mass of hydrogen gas at N.T.P. the nearest atom would on 
the average be about 200,000 miles away and the pupil of Sir Earnest 
Rutherford’s eye as he tried to observe what was going on would mos- 
sure 10,000 the area of Neptuno’s orbit round the sun. 

I now turn to some very vital aspeot« of the problem which concern 
the interpretation of spectra and spectral series, Let us confine our at- 
tention to hydrogen spectra alone as promising the greatest simplicity, 
The facta observed are briefly as follows. Tho gas can emit several spec: 
tra the chief of which are— 


(1) the 6 line sparan which may contain an infinito number of 
lines, which extend into the ultra violet and the — 
of which are connected by the very simlpe law of Balmer. 

This is probably a moleculo spectrum as far as the 6 lines ] 

E seen in t ——— are ines: stieg AE Toe rost E de ; 

2) tho secondary speetrum, containing also thousands of lines, 

ie whieh is undoubtedly an atom spectrum. = if 
o what extent will the kind of H, atom we have already pictur 

and which is built up basis of expscimant, agota Ton t 
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origin in the vibrations of the nucleus, take the more probable concep- 
tion that the external electrons are concerned. Firstly, it may be proved 
that a discrete negative electron revolving in an orbit must radiate ener- 
gy into space. Ans it radiates, the total energy of the atom changes and 
therefore, also, the frequency of the oscillations ; eventually the electron 
would fall into the central + charge. Thus a gas made up of ntoma of 
this kind would show a continuous spectrum and not sharp lines, since in 
an observed mass of gas there would exist atoms giving every possible 
frequency. 

In other words, sharp lines demand that the radius of the orbit 
should be constant or that it should have a definite number of possible 
stable values to which it could jump instantancously. Now no possible 
application of Newtonian dynamics could account for discontinuity of 
this kind in such a svetem and the physicist finds himself in an impasse 
between the solid results of observation and the application of his an- 
cient and cherished dynarnical system. Some thing has to go and for the 
moment, the old dynamics is under criticism, or at least ‘* under trial." 
| The bold speculation of Bohr which displaces the ancient system, 
i^ not quite new in kind. Speculations of the same nature were first put 
forward by Planck in 1901 in connection with thermal radiation. But I 
propose to consider the assumption of Bohr alone. 


M w is the frequency in the orbit he assumes that the angular mo- 


montum of the oloctron in ita orbit =r. hed where A is a universal constant 
nm 
(the same as was used by Planck) and + is an integer, which may be 


i. 2, 3, ote. Thus the angular momentum, | which is D x loss of energy 


of the electron | is equal to 1 x 2- or to 2 x 7- or to 3x 7- and so on. In 
" * 


other words the angular momentum is conceived to change by jumps. 

This gives definite fixed values, for the losa of energy ; for the radius 
of the orbit; and for tho frequency, corresponding to each integer. 

Since the radius cannot change unless + changes, no oscillations in 
the plane of the orbit normally can occur, but the radius changes only by 
jumps. It follows from calculation that when a change of radius does 
occur energy is radiated and is absolutely monochromatic and is alicays 
of fixed amount hv where » is the frequency of the radiation emitted. Two 
lines of the same Series are never given simultaneously from the same atom, 

From this reasoning Bohr deduces very simply an oxact statement of 
the empirical law of Balmer. 

There are, however, other theoretical conceptions of the atom which 
also account for Bnlmer's law. The secondary spectrum remains at 
present unaccountod for. 

I have only endeavoured to indicate the barest outline of a large 
subject in order to emphasize the fact that sowre THING MORE than the 
simple atomic structure which Rutherford has built up seems inevitable in 
order to explain the radiation of the atom. Of that ** something " we can 
at present form no physical picture: but it seems clear from converging 
lines of reasoning that wo are observing a special case of a far more 
general dynamical principle in tho universe than has hitherto beon sus- 


TR Another important attempt to explain the ori in of spectral series, 
ja due to Ritz in 1903. The assumption he makes is that the atom con 
pico D which gives rise to an internal magnetic field. 

P This is 
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Now recent researches of an experimental nature on the magnetic 
properties of iron and nickel have led to the supposition that a magnetic 
feld of the order of 107 gauss for all atoms is m necessary part of 
the structure of magnetic material. These magnetic elements were called 
by Weiss magnetona. 

Still more recent work by Oxley on diamagnetism indicates that mag- 
netic atom-fields of 107 or 10% gauss must exist. Humphrey's theory 
of the shift of spectral lines under high pressure postulates magnetic fields 
of the same order of magnitude. 

Thus several converging and independent lines of research indicate 
that a magnetic unit of fixed value for all material inhabits the atom 

So far there has been no direct evidence for its existence. I mon- 
tioned previously that Rutherford's work leads us to believe in the pos- 
sible existence of electrical doublets of zero charge and mass 1, formed of 
one electron in close association with one negative electron. If such a 
system were spinning it is conceivable that the intense local fields de- 
manded by Ritz and others might be accounted for. 

The neutral doublet would in all probability be undetected by a-pnr 
ticle methods as at present practised. 

l am not aware that this magnetic possibility has been worked out 
quantitatively, but if not, here is a problem for the mathematician. 

Lord Kelvin is said to have remarked during hi« Jubilee address to 
the University, that he knew no more of the real meaning of clectricity 
than he had done 50 years before. 

The same remark could not truthfully be made nowadays, noverthe- 
less it appears that the mystery has only been put back on to the deeper 
mystery of the electrical charge. 

Our to roll glibly over the words positive and negative charge: we 
can express large charges in terms of a universal unit charge of which we 
know a good deal, but no one has ever defined what he means by charge. 
except perhaps to refer to it as a condition of volume density which, of 
course means noth physically. 

It seems likely that electrical ch , the basia of the atom will take 
its place Mq. oae gravitation as a fu ntal —— and that any fur- 
ther penetration into its meaning will involve those fuller conceptions of 


time and space which have been applied with such remarkable results by 
Einstein and by modern astronomical research. 
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24. Father A. Monserrate, S.J., on Salsete, Chorio, 
Divar, and the Molucas (1579). 


Edited and translated by the Rew. H. Hosten, S.J. 


The following account about Salsete, Chorio, Divar, and 
the Molucas forms part of a long relation in Spanish, the first 
part of which is entitled: informacion de los X’ pianos de NS. 
Thome. The document belongs to the Society of Jesus, and 
is marked XVI (Goa, 33; foll. 149»—-152v). I have deciphered 
and translated the whole of it from a photographic reproduc- 
tion. I reserve the first part, on the Christians of St Thomas, 
for my studies on St Thomas the Apostle'; the second por- 
tion, on Salsete, Chorão, Divar, and the Molucas (foll. L5le— 
152v), being entirely irrelevant to those studies, deserves a 
permanent home elsewhere. 

The relation is neither signed nor dated; luckily, the 
writing and the similarities between the account on the St. 
Thomas Christians and a letter dealing with the same subject 
and written by Father Antonio Monserrate, S.J., (Cochin, 
12th January, 1579), of which I have a photographic facsimile, 
shows unmistakably that the author of the anonymouse rela- 
tion is Father Monserrate, and that the date is the same, to 
within a few days. It is an autograph, therefore. The letter 
from Cochin was addressed to the Very Rev. Father Everard 
Mercurian, the General of the Society of Jesus in Home. ` 
The relation, Znformacion de los X'pianos de S. Thome, is like- 
wise addressed to the General. The endorsement, in the 
author's writing, at the end of the document is: ** Informa- 
tion concerning some Christianities of India. To be seen by 
our Father General." 

Father Monserrate is the author of Mongolicae Legationis 
Commentarius (1590-91), which we published for the Asiatic 
Society of Bengal,’ and of a Relação do Equebar (1582), which 


mm — — — — — — — — — — — — — — — — - 


! in 1921 (July 17)-1922 (April), I have published in The Catholic 
Herald of India (3 & 4, Portu Church Street, Calcutta), tentative 
articles on à num of archmological finds from Mylapore which throw 


new light on the question of the traditional apostolate of St. Thomas in 
1 


ndia, I am engaged now on a second series of articles dealing with 


other questions regarding the same problem. A third part will embrace 


tions of texts from early travellers and the accounta of 
lapore and of the St. Thomas Christians as found in the Portuguese 


historians and early Missionaries. Much new material has been secured. 


Cf. Memoirs A.S.B., quarto, Vol. TIT, No. 9, pp. 518-704 : Calcutta, 
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we published for the same Society. We need not therefore 
enlarge on his career or on his merits. Those who have read 
his writings on Akbar will find him not less painstaking in 
the fragment we now offer here. His relation on the St 
Thomas Christians is as valuable as all his other writings. 

Father Monserrate’s writing in this document is a very 
microscopic one. The whole Spanish text which we publish 
here fits in 23 of his pages (23 centim. » 154 centim.) ; vet, he 
wrote so clearly that, in spite of my very limited knowledge 
of Spanish, I have had but little difficulty in deciphering 
him tolerably. Even the more diminutive writing added 
between the lines or running down the margins yields its 
mysteries to the unaided eve. 

For want of books I cannot here annotate this fragment 
as fully as I might have wished. I trust, however, that Mon- 
serrate's description of customs will be found on the whole 
fairly accurate. Itisthe more valuable as it is one of the earli- 
est of its kind for Goa and its neighbourhood ; and we cannot 
but regret again that three MS. volumes by Monserrate are lost 
or in hiding, viz. his book on the geography. natural history, 
customs and antiquities of India, his similar volume on Arabia. 
and his account of his captivity in Arabia. 

I publish the Spanish text as I find it, with the exception 
that I punctuate it more copiouslv, use more capitals, and 
divide it into paragraphs. 


Darjeeling, St. Joseph's College, 
18th June. 1922. 








— — — — 


We bave translated and published the whole of that important 

volume on the Srat Jesuit Mission at Akbor's Court (1580-1583) in. The 
' Catholic Herald of India, a weekly paper, Calcutta, in 1020-21. We 
delay publishing it in book-form, because we have not here the leisure 
and the means to annotate it as it deserves, and because a number 
of subsidiary materials of the same period ought to be published simul- 








— | ; | 
! Cf. J. and Proc. A.S.B., 1912, pp. 185-221; title: ** Father A. 
Monserrate's Account of Akbar (26th Nov., 1582). 
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[ Fol. t^51v.] 
Ins. 


Informacion de la Isla y 
X piandad de Salsete. 


La Isla de Salsete esta a la 
p* del Sul, saliendo de la varra 
de Goa. Confina por vna 
p“ con tierras del Hvdalcan, v 
por otra con la mar. "Tiene de 
cumplido .6. leguas v dos de 
ancho. Rende esta isla alrey 
40000  pardaos. Tiene .66. 
aldeas, las quales se reducen a 
12, q' son sus cabecas, las 
quales se llaman la camara 
general. Tiene este nombre, 
porq’ ellas son solam’ las q’ 
goviernan la isla toda v todo 
el Conchan, por esta manera : 
de cada vna destas .12. aldeas 
se juntan dos hombres en vn 
cierto lugar con su escriuano, 
y alli, como en conseso, asien- 
tan lo q' se a de hazer v es 
necess" pel bien publico » E 
arecadar el fuero y renda! de 
S.A. Despues de asentado lo 
q' se a de hazer, da el escri- 
uano vn grito como pregonero 
en almoneda (y esto llaman 
nemo). q' es com consentim" 
de todos; v si vno solo faltare 
v no le paresciere bien, no se 
puede effectuar nada; y de lo 
q' se asienta solam® da fee el 
 eseriuano, sin firmarse ninguno 
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JESUS. 


Information on the Laland and 
Christianity of Salsete 


The Island of Salsete is on 
the South side as one comes 
out of the bar of Goa. On 
one side it borders on lands of 
the Hydalean; on the other, 
on the sea. It is 6 leagues in 
length and two in breadth. 
This island vields to the king 
40,000 pardaos It has 66 
aldeas [villages], which are 
reduced to 12,'! which are their 
capitals, and are called the 
General Chamber. It hasthis 
name, because they are the 
ones who alone govern the 
whole island and the whole 
of the Conchan,in this manner : 
two men from each of these 
12 aldeas assemble in a cer- 
tain place with their scrivener. 
and there. as in a meeting. 
they settle what has to be 
done for the common weal and 
to obtain the quit-rent and 
revenue of His Highne«~.* 
When they have settled what 
has to be done, the serivener 
gives a shout. like a crier at 
an auction, (and they call thi- 
nemo), which is their common 
agreement. And, if onlv one 
should fail and he should not 
approve of it, nothing can be 
done: and the scrivener alone 


— ÀÁ— — 00000 —— 


| Here again we might see a case 
of the sacredness of the number 


twelve and of its multiple twenty- 
four, on which we have often al- 
ready commented in connection 
with tho 1? Bhuiyas of 
For other examples 


not noticed bv 
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dellos, aunq! sea en cosas im- 
portantissimas La renta de 
S.A. es limitada de manera q' 
siempre se le da aquello, ora 
las tierras rendan mucho ora 
poco: y si vna aldea se p'dio 
y no tuuo cosecha, las otras 
pagan por ella; v si sobra al- 
guna cosa se reparte por los 
mesmos. El dominio yv ad- 
ministracion desta isla es 
destes hombres q^ se llaman 
Ganeares.' El rey tiene el 
comun senorio v su renta 
cierta.*  Tienc€ en cada aldea 
todos los officios con sus orden. 
arios p* lauar ropa, garbear, 
ferrero, &o.* 


Is esta isla muy fresca, 
saludable v fertil de manteni- 
mientos, caças, fuentes, tan- 

ues, &c., mucha diuersidad de 
ructas y de buena casta en 
su genero; palmares, arequa- 
les, muy frescos, con pimienta 
y vetre, de q' ellos vsan y 
comen todo el dia. Auia en 
esta islá en t’po q' era de gen- 


-—— 





— — — — * — — e 


— — 


i Here perhaps: Qancares; else- 
whore: Gancares. 
? Later addition. 
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testifies to what is settled, 
none of them affixing his 
signature, even though it be 
in most important matters ! 
His Highness’ revenue is limit- 
ed in such a way that that 
umount is always given him, 
whether the lands yield much 
or little. And if an aldea was 
lost and had no harvest, the 
others pav for it ; and, if anv- 
thing remains over, it is divid- 
ed among the same. "The 
dominion and administration 
of this island is in the hands 
of these men, who are called 
Gancares. The king has the 
general overlordship and a 
fixed revenue In each alden 
they have all the occupations, 
nnd their menials, to wash 
clothes. to remove refuse. a 
blacksmith, ete. 

This island is very fresh, 
healthy, and rich in foodstuffs, 
game, fountains, tanks, etc. 
There is much variety of 
fruits, and of good species 
according to their kinds; 
there are very fresh pem and 
arequa gardens, and pepper, 
and veire (betre, betel) which 
they use and eat the whole 
day. There were in this island 
at the time when it belonged 


— — — — — —— 
—— — — 





|! For an interes account of 
the Island of Salsoto, its firat Chris- 
tians and the*Gancar Chamber,’ see 
Father Francisco do 
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tiles 100000 mill vezinos, y 
tantos todo el t'po q” se les 
p'mitieron tener pagodes y 
ceremonias gentilicas. 


Ay entre estos gentiles 
muchas castas, mas todas se 
reducen a tres: Baneanes, 
Vaissa, Quetri, *Bramenes, 
Chararos, Chaudaris, Corum- 
bis, Faraces;' y estas castas 
son entre si muy differentes, 
assi en ceremonias como en 


— 


! Later addition. 
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to gentiles 100000 thousand 
inhabitants, and there was 
that number all the time when 
they were allowed to have 
their pagodes and gentile cere- 
monies, 


There nre many castes 
among these gentiles; but they 
are all reducible to three: Ba- 
neanes,* Vaissa," Quetri * Bra- 
menes, Chararos,* Chaudaris,” 
Corumbis,  Faraces.* And 
these castes differ much among 
themselves both in ceremonies, 


! Father Monserrate cannot really 
moan 100 ,000 thousand, or 
100,000,000; but only 100.000. The 
island of Salsete waa only 6 ues 
in length and 2 in breadth. ore- 
over, it had only 66 aldeas or 
villages, and the population of each 
of the islands of Choran and Divar, 
with their more than 30 pagodes 
each, was only 3000 in 1579, Cf. 
infra. | ` 

2 A Gujarati plural, * eüniyün ~ 
Cf. Mgr. S. R. Dalga- 





6 Chararo must be akin to Chardo, 
Charodó, ** a rson of one of the 
castes of —— of me Ct. 
Dalgado, zl Mer * Dalg e says 
that many derivations of the word 
have been tried without success. 


than 100 years older 
Dalgado's earliest example, may 
help our philologists to clear up 
the point. On the Charados of the 
Island of Batim —— and their 


see Cong., 
op. cii., 2^ ed., Parte I, Conq. !, 





is a áudra culti- 
Curumbim a sain 





324 
costumbres y pagodes. Nose 
comunican entre si ni tiene 


parentesco *ni alguno a de ser 


mas q' su p* ni tener otro 
offhieio! ; ni comen vnos con 
otros. Solam® en casa de 


Bramenes pueden comer todos 
por ser mas honrrados entre 
los Bramenes (4° es la gente 
principal, mas branca, y bien 
proporcionada. ingeniosos v 
agudos max* p^" mercadear, q’ 
es su off" ordinario, v p* nego- 
cios de escriuanos v tratos, y 
de industria p* buscar hazi- 
enda). Ay dos castas: vnos 
y° comen carne wv pescado, 
tirando vaca y puerco. Estes 
son como administradores de 
todo el Conchan. Avy otros 
Bramenes, q^ se llaman Botos, 
q” no comen pescado? ni 
carne; y estos, aunq' tienen 
las mesmas ceremonias, toda- 
uia son mas religiosos v re- 
cogidos y grandes astrologos. 
Su officio es predicar y enseñar 
su ley y hazer todas las cere- 
monias gentilicas a los otros; 
y son tenidos de todos los 
gentiles en grandissima vene- 
racion ; grandes enemigos de 
los X'pianos : aunq' en el 
discurso de su Adk tiene todas 
las castas diuersas ceremonias, 


! Later addition. 
? First: — 
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and customs, and pagodes.! 
They do not communicate 
with one another or establish 
relationship by marriage ; and 
no one has to be greater than 
his father or follow any other 
profession. They do not eat 
with one another. Only in 
the house of Bramenes may 
all eat, beeause they are the 
most honourable The Bra- 
menes form the chief caste : 
thev are the whitest, are well- 
formed, talented, clever, esz- 
peciallv for trafficking. which 
is their usual occupation, and 
for the work of seriveners, 
and for commerce, ancl indus- 
trious in making money. 
Among the Bramenes there are 
two castes: one who eat flesh 
and fish, though not cows’ flesh 
and pork. These are like the 
administrators of the whole of 
the Concban. There are other 
Bramenes, called Botos, who 
eat neither fish nor flesh, and, 
although these have the same 
ceremonies, vet they are more 
religious and more secluded, 
and great astrologers. Their 
occupation consists in preach- 
ing and teaching their law 
and performing all the gentile 
ceremonies for the others: 
and they are held in the great- 
est veneration by all the gen- 
tiles. They are great enemies 
of the Christians. And, albeit 
all the castes have different 
ceremonies in the course of 
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bastara dezir algunas p'prias 
de los Bramenes 


Logo como nasce algun nifio 
Bramene, luego mandan lla- 
mar algunos Botos, y pre- 
guntanle en q' sino y estrella 
nacio, el successo de su vida, 
las manhas v costumbres q^ a 
de tener, y todo lo q’ responde 
guardan escrito'; v el Boto 
conforme la estrella le pone 
nombre; v si acierta de nas- 
cer en wna estrella q' llaman 
mala, echan fuera de casa la 
creatura o la dan [a crijur * a 
otra p'sona, porq’ creen q’ si 
quedare en casa q' a de morir 
su padre y madre, | Despues de 
nascida la creatura, velan sobre 
ella seis dias continuos por 
causa de las bruxas; y al .6. 
dia ]le hazen ciertas  cere- 
monias a q' llaman setv, dando 
de comer a muchos, y derra- 
man* muchas cosas de comer 
al rededor de la casa p'los 
demonios y bruxas. A los 
.12. dias hazen otras cere- 
monias, mandando lauar quan- 
to ay en casa, assi ropa como 
ollas, &c.; y lauan a la crea 
tura y a su madre, y todos se 
vesten limpiam*, y hazen de 
comer con fuego nueuo, y di- 
zen q' todos los dias atras 
estuuieron todos empoleados 
— y suzios por parir aquella mu- 
f geren casa, y con aquellas cere- 
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their life, it will be sufficient 
to speak of some which are 
peculiar to the Bramenes. 


When a Bramene child is 
born, they send at once for 
some Botos and ask him [sic] 
under what sign and star it 
was born, the vicissitudes of 
its life, the manners and 
customs which it must keep. 
and whatever he answers thev 
keep in writing, And the Bo- 
to gives it à name according 
to its star; and, should it 
happen to have been born 
under a star which they call 
unlucky, they cast the baby 
outside or give it to another 
person to bring up: for they 
believe that, should it remain 
in the house. his father and 
mother will die. After the 
birth of the child, they keep 
watch over it during six full 
days against the witches, and, 
on the 6th day, they perform 
for it certian ceremonies which 
they call sefy'; on this 
occasion, they give food to 
many and scatter many eat- 
able things around the house 
for the demons and the witches. 
On the- 12th day they perform 
other ceremonies, causing 
everything in the house, 
clothes and pots, etc., to be 
washed ; and they wash the 
baby and its mother; and all 
dress neatly, and they cook 
food with new fire, and sav 
that, all the davs before, they 
were unclean and sullied, be- 
cause the woman gave birth 
within the house, and with 











t Sety. Cf. Dalgado, E. 309. 
From Konkani and Mahrathi, 
— or sated; Samskrt sasthi (6th 

ay 
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monias quedan otra uez lim- 
pios, y aquel dia ponen al niño 
en la cuna con ciertas cere- 
monias, y le ponen otro nom- 
bre, como quiere su padre. 


Como los gentiles desta 
tierra tengan p* si q’ la alma 
del hombre despues q” muere 
se mete en los cuerpos de los 
animales todos, v vitimam® 
en la vaca, y despues torna a 
otro cuerpo humano, como 
ellos uiuen en este error, dizen 
q' quando vn niño Bramen 
nasce, hasta q’ le echan la 
liña, q' son ciertos hilos, la- 
qual le ponen al .7. añooa 
los onze años, dizen q' no es 
Bramen, porq no saben cuya 
fue aquel alma qn"? estuuo en 
este mundo; v con aquela 
liña q’ le echan por el pescu- 
eco v debaxo del braco queda 
Bramen ; laqual no le dan de 
nino porq', como es cosa de 
religion, dizen q^ a menester 
vso de razon. 


El modo q' tienen de dar 
esta liña es este, Primero, 
preguntan al Boto del dia 
bueno o malo p* darsela (porq' 
en todas sus cosas no hazen 
nada sin preguntar esto a sus 
Botos, pagodes, o hechizeros) ; 


v sabido del dia, mandan lla-' 


mar muchos Botos, los quales 
juntos hazen ciertas cere. 
monias,  haziendo muchas 
hogueras, al rededor de las 
quales estan ellos y el nino 
desnudo y rapado, diziendo 
sobre el muchas oraciones q' 
IMEEM o 
ec a ley en q a d er 
S fou ard LEET q ha de guar- 
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these ceremonies they are 
again clean and that day they 
place the child in its cradle 
with certain ceremonies. and 
they give it another name at 
its father’s choice. 

The gentiles of this country 
hold that the soul of man 
passes after death into the 
bodies of all the animals, and 
lastly into that of the cow. 
after which it returns to an- 
other human body. Holding 
this error, they say that, when 
a Bramen child is born, it is 
not a Bramen until they give 
it the line (which are certain 
threads), with which thev in- 
vest it when it is seven or 
eleven years old This they 
say, because theydo not know 
whose was the soul when it was 
in this world. And with this 
line, which they put round its 
neck and under its arm. it be- 
comes a Bramen. They do 
not give ithim, when a child, 
because, as it is a matter of 
religion, they say that the use 
of reason is required. 

The manner observed in 

iving this line is as follows. 
First. thev inquire from the 
Boto about the luckw or un- 
lucky day in order to give it, 
because in all their affairs 
they do nothing without con- 
sulting about this their Botos, 
pagodes, or sorcerers. When 
they know the day, they call 
for many Botos, who together 
make certain ceremonies : 
they kindle many fires, around 
which they keep with the 
child, which is naked and 


nt prayers, which the Bo- 


give it the law in whi 








1922.] Father A 


dar, y como ade huir de to- 
das las castas, principalm* de 
los X'pianos v q' no an de 
tratar con ellos, y q' an de 
pedir a N.S. q’ «ola la ley de 
los Bramenes sea aleuantada 
v todas las otras sean extin- 
guidas; y con estas palabras 
le ponen la linha, q^ es de tres 
hilos de hilo branco, al cuello. 
y otra lina por la cintura a 

onrra del dios Bramaa, Vistu, 
v Maessu, q' son su dios. del 
qual dizen q^ vino al mundo 
en diuersas figuras 7 vezes. 
Ensenanle tambien vna ora 
cion, laqual el de ay adelante 
a de dezir tres vezes al dia, 
por la mañana, antes de jan- 
tar, v puesto el sol, v cada 
vez n de dezir aquella. oracion 
ciento ocho vezes. La liña 
del cuello no la tiran, ni pue- 
den comer ni beber sin ella. 
La liña de la cinta tiran como 
acaban de aprender la ora- 
cion. Esta oracion esta en 
lenguajen Sansucruta, q' es 
el lenguajen de los dioses, v 
cuasi ninguno la entiende ; 
mas lo substancial della es 
pedir a Dios q’ la ley de los 
X'pianos sea destruida y la de 
los Bramenes onrrada y ale- 
uantada. 
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to live, and the command- 
ments which it must observe, 
and how it must shun all the 
castes, chiefly that of the 
Christians, and that they must 
not have dealings with tiem, 
and must ask of Our Lord 
that the law of the Bramenes 
may alone flourish and all the 
others mav be extiognished 
With these words, they put 
around its neck the line. con- 
sisting of three threads of 
white thread, and another 
line around its waist, in 
honour of the god Bramaa, 
Vistu,’ and Maessu,* who are 
their god, of whom they say 
that he came seven times to 
the world in different shapes. 
They teach the bov also a 
prayer which thenceforward 
he must recite three times a 
day: in the morning. before 
dinner-time, and at sunset, 
and each time he must sav 
that prayer one hundred and 
eight times. They do not 
take off the line round their 
neck: they mav not eat or 
drink without it They re- 
move the line of the waist 
when they finish learning the 


prayer. This prayer is in the 
Sansucruto language," the 
langusge of the gods, and 


scarcely anybody understands 
it; but the chief part of it 
[the prayer] is to pray to God 
that the law of the Christians 
may be destroyed aud that of 
the Bramenes be honoured 
and extolled. 
! Visnu. * Maheán or 
Siva Cf. Dalgado, 1I 10. 
* Ajourious spolling for * —— 





skrt.'— The somewhat crude 
seription of the — r 
reference to the Gāyatri. 


r must be a 
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Quando se casan los Bra- 
menes. se hazen tambien mu 


chas ceremonias q' se no pue 


den  escrener, segun son 
santas La forma de su 
casam” consiste en poner el 


marido vn poco de aroz crudo 
misturado con alegria en la 
frente de la muger v la muger 
en la del hombre v con 
esto quedan casados, y todas 
las otras ceremonias sernen 
de ornato, durando las cere- 
monias por cinco dias en los 
quales aunq' duermen en vna 
cama an de guardar castidad, 
v si se ajuntan, pierden la 
casta q' es cosa entre ellos de 
grande pena, y q’ les cuesta 
mucho tornar a resceberlos en 
ella | Fol. 152r] con otras mu- 
chas ceremonias. "Todas es- 
tas ceremonias hazen Jos Bo- 
tos por estos cinco dias. dan- 
doles documentos y amonesta- 
ciones, y tienen banquetes 
generales a todos los q' an de 
ir. en los quales, por muchas 
iguerias q' aja, todas se an de 
poner delante a cada vno por 
si, antes q' comiencen a co- 
mer, v puestas, el Boto haze 
sus ceremonias, y el p° del 
noiuo, y dan lic" p* comer. 
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When the Bramenes marry, 
many ceremonies are also ob- 


served, which cannot be 
written down, because they 
are holy. The form ! of their 


marriage consists in that the 
husband puts on the woman's 
forehead, and the woman on 
the forehead of the husband, 
a little raw rice mixed with 
alegria. * Therewith they 
are married, and all the other 
ceremonies serve as ornament, 
the ceremonies lasting five 
days, during which, although 
they sleep in the same bed 

they must keep chastity ; and, 

if they have intercourse, they 
lose caste. and it costs them 
much and many other cere- 
monies to be received back in- 
to it. [Fol. 152r] The Bo- 
tos make all these ceremonies 
during these five days, giving 
them many instructions and 
admonitions; and they hold 
general banquets ior all those 
who have to take part. In 
these banquets, all the viands, 
however many, must be set in 
front of each one before they 
begin to eat, and, when all 
have been served up, the Boto 
performs his ceremonies, an 

the father of the bridegroom, 
and thew give leave to eat. 
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Tambien qn% el Bramen 
muere ‘se hazen muchas ce- 
remonias. Primeram*" estando 


p^ morir manda llamar algu- 
nos Botos, v delante dellos 
haze vna confision general de 
los peceados q’ el quiere con- 
fessar, v el Boto le da peni 
tencia q' de algunas vacas de 
limosna : * y a de morir con 
tener la mano en vn rabo de 
vaca, p* entrar luego su alma 
en la vaca y en ella ir p* su 
paraiso; v si tiene algun hijo 
o hijos con liña, se rapan to- 
dos estando a los pies del 
padre o de la madre; v des- 
pues de muerto lauan al muerto 
en agua fria y amortajanlo en 
vna sabana nueua, y assi lo 
lleuan a quemar ; y qn"^ lo van 
a quemar, el hijo mayor lleua 
el fuego, y primero q'le ponga 
fuego, llama tres vezes por el 
muerto p* ver si esta muerto 
o uiuo. Acabado de quemar, 
todos se lauan y hazen de co- 
mer con fuego nueuo, y el hijo 
mas viejo de av a doze dias a 
de dormir en el lugar donde 
murio su p*; y cubrese con 
vna sabana mojada, v al 12 
dia da de comer a muchos 
Bramanes y otras muchas 
ceremonias, q' todas van o 
alimpiarse de q' quedaron 
suzios en tratar con muertos, 
o por miedo q' tienen no les 
; venga algun mal por p° del de- 
| monio. 
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Also, when a Bramen dies 
many ceremonies are observed, 
First, when he is about to die, 
he calls for some Botos, and 
makes before them a general 
confession of the sins which he 
wishes to confess, and the 
Boto tells him as a penance to 
give some cows in alms; and 
he must die while holding in 
his hand a cow's tail, in order 
that his soul may enter the 
cow and in her go to their 
paradise. And, if he has a 
son or sons with the line. all 
shave themselves, standing at 
the feet of their father or 
mother; and, when he is 
dead, they wash the body 
with cold water and wrap it 
in a new sheet; and so they 
carry it to the pyre; and, 
when they are about to burn 
it, the eldest son takes the 
fire, and, before setting fire to 
it, he calls three times on the 
dead person to see whether he 
is dead or alive. When the 
body is burnt, all wash them- 
selves and prepare their food 
with new fire: and for the 
next 12 days the eldest son 
must sleep in the place where 
his father died, and he covers 
himself with a wet sheet ; and 
on the 12thday, he feeds many 
Bramenes and [performs] 
many other ceremonies, all of 
which tend to purifying one- 
self of the uncleanness con- 
tracted by touching dead per 
sons and for fear that the 
demon should bring any evil 
upon them. 


If the dying person has a 
wife, she at times decides to 
burn herself with him; at 
other times not, when she has 
many children. When she 





360 
otras no, qn'^ tiene muchos 
hijos  Qmn'"^ se determina de 


quemarse con el juntam”, tan- 
to q' muereel marido, luego 
se vata de azeite, q' cs 
señal  q' quiere morir, y 
dize mill palabras amorosas 
hablando con su marido, re- 
latando los bienes q’ le hizo 
en su vida, los gustos yv pasa- 
tiempos q' tuuo con el, y dize 
le q', pues assi es, q' no lo a 
de Sestak ir solo n la otra vida, 
sino q'lo a de acompanhar. Y 
assi hazen vn grande pogo 
con grande fuego, y con mu- 
chas fiestas y canciones de 
sus pagodes se a de venir a 
echar en el fuego, vestida v 
arreado [sic] de todo [sic] la 
riqueca v joias q' pudiere auer. 
Come todo aquel dia veire, q* 
es cosa q embobeda, v a todos 
quantos la acompañan, antes 
q' se lance en el fuego, les da 
a comer vefre Como ella se 
echa en la foguera, o la echan 
algunos deuotos v honrrados 
parientes, q' tienen esto por 
grande onrra, cargan sobre 
ella infinito azeite, p" q' se 
queme mas presto, porq' el 
arepentirse va no esta en su 
mano, por el poco ser hondo, 
y acudir le con azeite, v aun 
con quantidad de piedras,* v 
eon os grandes tienen mano 
en ella! ; v despues le hazen 
vna de piedra p* memo- 
ria la q' alli se quemo ;* y 
despues de .3. dias quemada, 
toman su cemca, y la guarda 


p* por los joges embiarla a 
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resolves to burn herself toge- 
ther with him, at once, at the 
death of her husband, she 
anoints herself with oil, which 
is the sign that she wishes to 
die ; and she says a thousand 
loving things talking to her 
husband, recounting the good 
things she did for him when 
alive, and the pleasures and 
amusements she had with him : 
and she says that accordinglv 
she must not let him go alone 
to the next life, but must 
accompany him. And so, 
they make a big pit with a 
great fire; and, amid many 
rejoicings and songs in honour 
of their pagodes, she must 
come and throw herself into 
the fire, clothed and decked 
out in all the wealth and 
jewels she may have. The 
whole of that day she eats 
vetre [betel], something which 
stupefies ; and, before throw- 
ing herself into the fire, she 
gives to all those who accom- 
pany her vetre to eat. While 
she throws herself into the fire, 
or some devout and upright 
relatives cast her in, consider- 
ing this a great honour, they 
pour upon her any amount of 
oil, so that she may burn the 
quicker: it is too late for her 
now to nt, for the pit is 
deep, and the people help 
with oil and even with heaps 
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echar en el rio Ganges, como 
trazen cada nno a todas las 
cencas de los quemados, por 
ser luo romeria a este rio de 
grande deuocion.' 


Quando se va à quemar leua 
en la maño vn limon o vn 
peine y dize q'. p* q' vea * q’ 
va a gozar de la otra vida, q’ 
despues de muerta y quemada 
hallaron el limon fresco v el 
peine enteiro. Y es cierto, 
segun dizen, q' el demonio 
muchas vezes var deste enga- 
no p* as leuar al infierno mas 
de presa. 


Si Ja muger es yieja y tiene 
hifos* y no se quiere quemar, 
va se a los pies de su marido 
muerto, y alli se rapa, y se 
despoja de todas sus joias p^ 
nunca mas gozar de cosa de 
pasat'po deste mundo. Si so- 
lam® eran desposados, que- 
dando ella donzella, a se lue- 
go de rapar, y no a de vestir 
mas pano lauado ni poner join 
en su cuerpo, y siempre a de 
ser viuda v no a de ir a fiestas 
ningunas ni ver regozijos. 


Son todos estos gentiles da- 
dos a supersticiones y ague- 
ros. Tien grande veneracion 
a las culebras de capelo, y a 
estas pintan en sus odes, 
Nada an de comencar sin res- 
puesta del ministro del pago- 


— 








| Later addition. $ Vean (?) 
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the Ganges and throw them 
into the river; indeed, every 
vear, they carry to the Ganges 
the ashes of all burnt corpses 
the pilgrimage to that river 
being one of great devotion. 


When the wife goes to burn 
herself. she carries in her hand 
a lemon or a comb, and she 
says that, in order that they 
may see that she goes to en- 
jov the next life. they will, 
after she is dead and burnt. 
find the lemon fresh and the 
comb entire. And it is cer- 
tain, according to what thev 
say, that the devil many 
times uses this trick to take 
them [these women] to hell 
the sooner. 


If the woman is old and ha- 
children and does not wish to 
burn herself she goes to the 
feet of ber dead husband, 
shaves herself there, and di- 
vests herself of all her jewels, 
never again to enjoy any of 
this world’s amusements. If 
they were only betrothed, the 
girl, who must remain un 
married, shaves herself, and 
she must never again wear 
washed clothes or put on 
jewels ; she must for ever re- 
main a widow, and may not 
go to any festivities or w t- 
ness rejoicings. 

All these gentiles are much 
given to superstitions and 
omens. They have much ve- 
neration for the hooded snakes’ 
and depict them in their pa- 
godes. They must begin 
nothing without an answer 
from the minister of the pago- 





i Cobra de capello, Naja tripu- 
diana. 





i 
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de, p“ loqual lleuan vnas rosas, 
y mojadas peganlas al pagode, 
v estan postrados y muy de 
uotos esperando su ventura, 
porq’ si caen prim" las del 
lado derecho, tienen por cierto 
q^ todo les sucedera bien ; y si 
caen primero las del isquierdo, 
no ponen mano en ninguna 
cosa ; y lo mismo si, qn"^? sn- 
len de casa, les grazna alguna 
graja, o si algun perro ladro a 
su puerta, o si cayo algun gu- 
sano en su cabeca, &e.; v p^ 
j^ el pagode les quiera respon- 
E offrencele gallos muertos, 
cocos, arroz, cabrones, carne- 
ros ; y todo esto es p* los jo- 
gis q' son ministros de los 
pagodes. *Offrecianle cada 
dia vnas alparcas .s. sandalia. 
porq' dezian q' toda la noche 
andaua peleando con los otros 
dioses por defender su pueblo 
[tenjiendo el vna piedra tan 
zrande q' 20 hombres no lo 
leuatarian.! Y esto mismo 
hazen al t po de sembrar, v Ia 
sangre destos animales, como 
eosa sancta, lancan la en los 
valados de sus heredades q’ 
estan junto de la mar, porq’ 
cuydan q^, qn?" el mar anda 
leuantado, es la ira de dios q* 
gouierna aquella parte. 
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de; for this they bring some 
roses, and, after wetting them, 
stick them to the pagode, 
and they lie prostrate and 
very devout. waiting tor their 
luck ; for if those of the right 
side fall first, they consider it 
certain that all will go well 
with them ; and if those of 
the left fall first, they under- 
take — nothing.' The same 
when, going out of doors, they 
hear the croaking of a crow. 
or a dog barked at the door. 
or à worm fell on their head, 
etc. And, in order that the 
pagode be willing to answer 
them, they offer to it dead 
fowls, coconuts, rice, he- 
goats, and sheep, and all this 
is for the jogis, who are the 
ministers of the pagodes. 
They offered every day to him 
[the pagode] certain slippers, 
Le., sandals, because they 
said that the whole night he 
went about fighting the other 
gods to protect 8 people, 
holding a stone so big that 20 
men would not be able to lift 
it. The same they do at the 
time of sowing, and they 


sprinkle the blood of these ani- 
mals, as something holy, in the 
enclosures of their fields which 
are near the sea, because they 
think that, when the sea is 
stormy, it is the anger of god, 
who rules that part. 
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Eran mucho dados a pago- 
des, v cada casta tiene sus 
distinctos pagodes, tanto q' 
auia en esta isla .360., v cada 
vno con su renda «distincta, q’ 
se gastaua el dia de su fiesta, 
y en los ministros q' seruian 
al pagode, y en las mugeres 


publicas y bailaderas q' conti-_ 


nuauan en el pagode p° todas 
sus immnuncdicias. Tinhan dio- 
ses de la guerra, de la semen- 
tera, de la fortuna, de la vida. 
de là muerte, v sobre todos 
del dios diablo, q' a este ha- 
zen mas seruicios v reuerencia, 
v assi lo llaman y por tal lo 
inuocan, porq' es temido, v es 
gente mucho subiecta al miedo 
y al interes, q' piensan q' les 
ade quemar los arrozes y des 
truir los palmares, &c. ; v assi 
le hazen iglesias en la figura 
q’ les aparece, q' es vna com 
pasion ver quan grande domi- 
nio y gran duro jugo tiene 
puesto el demonio aquellas 
almas. Tienen tambie por 
diosas a mugeres q' fueron 
malas v por tales tenidas, 
*porq' al fin se mandaron sacri- 
ficar en onrra de los pagodes' ; 
y en’ los pagodes destas, al 
rededor  dellos, se dedican 
muchas mugeres p*q' vsen del- 
las quantos  quisieren.  *Y 
auia pagode de mill esclauos y 
de 500. mugeres publicas, v si 
vna muger peleana con su 
marido, si se recogia al pa- 
gode por publica, no podia 
cobrar la mas.* 


— — — — 
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They were much given to 
pagodes, and each caste has 
its separate pagodes, so much 
so that there were 360 in this 
island, each with its separate 
revenues, which were spent 
on the day of its feast, and on 
the ministers serving the pa 
gode, and on the public 
women and danceres<es who 
lived im the pagode for all 
their impurities. They had 
gods of war, of the sowing 
season, of fortune, of life, of 
death. and above all the devil 
god. whom they serve and 
reverence most, and they call 
him so and invoke him as 
such, for he is feared, and 
they are people who are much 
swayed by fear and interest. 
and they think that he will 
burn their rice and destroy 
their palm-groves, etc., and so 
they build churches for him 
and represent him in the 
shape in which he appears to 
them. Indeed, it is a great 
pity to see how great a domi- 
nion the demon has over those 
souls and how heavy is the 
yoke he lays on them. They 
also regard as goddesses 
women who were bad or con- 
sidered as such, because after 
all they had themselves sa- 
crificed in honour of the pa- 
godes; and, in the pagodes of 
these goddesses, all around 
them [the pagodes], many 
women dedicate themselves to 
be used by as many as like 
And there was a pagode of one 
thousand slaves and 500 
public women; and, when 
any woman fought with her 
husband, he could not recover 
her, if she retired to the pago- 
de as a prostitute. 
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Ay en esta isla .6. iglesias, 
en las quales todas residian 
p'* de la Comp" occupandose 
en la conuersion de tanta gen- 
tilidad, v auia va cerca de 
10000 X'paos v mill cathe: 
eumenos; mas con la guerra 
q' vbo en Goa con el Hydal- 
ean el ano de 71 v con la q’ 
agora vbo por causa de Dabul 
y del aleuantam" de los gen: 
tiles, por no querer conceder- 
les pagodes y ceremonias q' 
el Visorey Don Ant” el ano de 
66. mando derriuar v applicar 
las rentas a las iglesias, w el 
Concilio primero p'uincial de 
Gon asento q' se les quitasé 
todas las ceremonias de sus ca- 
samientos y voturas de sanda- 
lo, padeseio algun detrim'? la 
X'piandad wv no se pudo pasar 
adelante con la conuersion : 
mas todos los X'pianos se 
retiraron p^ Goa y sus aldeas, 
en q' dieron mucha edifica- 
cion de si, dexando su tierra 
v hazienda y parientes por 
guardar y conseruar la fee. 


* s a > 
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There are in this island 6 
Churches, in all of which there 
resided Fathers of the Com- 
pany, who laboured for the 
conversion of so vast a gentili- 
tv; and there were alread v 
about 10,000 Christians and 
one thousand catechumens ; 
but, owing to the war which 
there was with the Hydalean 
in the year [(15]71, and on 
account of the one wagin 
now because of Dabul and the 
rebellion of the gentiles—for 
thev would not grant them 
pagodes and ceremonies, Vice- 
roy Don Antonio! having 
ordered to destroy them in 
the year [15]66 and to applv 
the revenues thereof to the 
Churches, and the first Pro- 
vincial Council of Goa * agreed 
that they should be forbidden 
all the ceremonies of their 
ma and their anointing 
themselves with sandal—the 
Christianity suffered some de- 
triment, and it was impossible 
to proceed with the work of 
conversion ; but all the Chris- 
tians withdrew to Goa and its 
aldeas, wherein they gave 
much edification abandoning 
their country and property 
and relatives in order to keep 
and preserve their faith. 
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| Fol. 152w.] 


JAS. 


fnformacion de la [sla de Cho- 
ran y la Isla de Dinar. 


Estas son dos islas pequenas 
q' estan junto de Goa a la p* 
del norte, y no' las diuide mas 
q' vn rio. Destas no ay mas 
q' dezir q' lo q' se dixo de 
Salsete: por la gente, modo 
de  uiuir, castas. officiales, 
gouierno, pagodes, ceremonias, 
dioses, son todos vnos, aunq’ 
siempre se differencias [sic] en 
algunas cosas de poca impor- 
tancia; solam® q” assi como 
Salsete se gouierna por aquel- 
los 24 de 12 aldeas, cada vna 
destas por diez  Bramenes 
Gancares. Aura en cada vna 
tres mil! almas ; y auia en cada 
vna dellas mas de 30 pagodes 
con mucha renda. Agora ya 
no ay pagode ninguno en pie, 
sino iglesias;* y todos son 
X'pianos por industria y 
zello del Visorev Don Con- 
stantino! ; y la escuela de la 
doctrina en cada vna tiene 
mas de 400. niños, q' an de 
ser muy buenos  X'pianos. 
Son administrados y ensena- 
dos solam” por los p** * de la 
Co*.* 


! Later addition, 
* Later addition; difficult to de- 
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[ Fol. 152v.) 
JESUS. 


Information about the Island 
of Choran and the Island of 
Divar. 


There are two small Islands 
near Goa, on the north side, 
and they are separated only 
by a river. There is nothing 
to be said about them except 
what we said about Salsete : 
for the people, the manner of 
life, the castes, the occupa- ' 
tions, the government, pago- 
des, ceremonies, gods, are all 
the same, although there are 
always differences in some 
matters of little importance : 
only that, whereas Salsete is 
governed by the 24 from the 
12 aldeas, each one of these! 
[is governed] by ten Gancares. 
Bramenes. There must be-in 
each of them three thousand 
souls. And there were in 
each more than 30 pagodes, 
with much revenue. Now 
there is not one pagode stand - 
ing, but Churches ; and they 
are all Christians, thanks to 
the diligence and zeal of Vice- 
roy Don Constantino*, and the 
school of the doctrine * in each 
of them contains more than 
400 children, who will turn 
out very good Christians. 
They are ministered to and 
taught solely by the Fathers 
of the Company. 


! Of these two islands. 

* Don Constantino de Bragança, 
7th Viceroy: left mate wand etd 
1558; governed,3 years an : 
CIE. i Manoel Xavier, SJ., op. 
cit., p. 68. 

3 Of the Christian Doctrine or 
Catechism. » 
* On the conversion of the people 
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Y en estas dos islas tiene la 
Comp" alguna renda q' el rey 
les dio p* su sustentacion, v 
a esta causa son mas quietos 
porq' no tienen q' andar con 
officiales de just" en sus pa- 
gam™, &o. 


Entre los pagodes q' tenian 
era vno,* llamado Saptanato,! 
muy senalado y frequentado 
-el dia de su fiesta, q' era en 
la luna de Agosto, y concurrir 
muchos peregrinos de toda 
manera de gente, y la causa 
era q' aquel dia echauan en el 
rio, q” estana junto al pagode, 
en cierta parte del rio donde 


HAS ac e xe nre ere 2... vetre 
v fructas, lasquales el agua 
sor[ba] p* dentro con la 


fuerca del agua, q’ entonces 
es mayor por ser inuerno, y 
ellos pensauan q' venia alli 
cl demonio a rescebir aquella 
fructa, y por este recebim® le 
hazian grande fiesta, y le 
offrescian grandes dones: y 
muchos, enamorados del de- 
monio, lo querian ir à ver, y 
se echauan en la fuerca del 
agua v desapareciā luego; 
v los demas pensaun q’ iba 





! Later addition. — * 
? Some 2 or 3 words illegible at 
the first fold of the paper. - 
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And in these two islands 
the Company has some reve- 
nues which tha king gave 
them for their maintenance. 
and for this reason they [the 
Fathers] are more quiet, since 
thev have not to depend on 
the officers of Justice for their 
payments, etc. 


Among the pagodes which 
they had, there was a verv 
famous one, called Saptana- 
to’; it was frequented on the 
day of its feast, which fell in 
the moon of August, by the 
concourse of many pilgrims of 
all manner of people; and the 
reason was that on that day 
they threw into the river, 
which is near the pagode, 
where [it] makes......, vetre, 
and fruits, which the river 
swallowed up owing to the 
force of the wnter, which is 
greater then, as it is winter; 
and, to celebrate this accept- 
ance, they made great fest- 
ivity in his honour, and 
offered to him great presents. 
And many of them, ena- 
moured with the demon, 
wished to go and see him, and 
they cast themselves into the 
force or * wasr ana a 
appeare mmediately, an 
the rest thought that they 







of Chor&o by the Jesuit Fathers. 
see Oriente Conquistado, op. cit., 
2» od., Parte I, J-l, Div. 2, 5 
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derecho al paraiso. Y como, 
con la venida de los Portu- 
gueses v padres, les quemasen 
todos sus pagodes, por ser este 
nombrado en la otra vanda 
del rio, q' es tierra de Moros. 
*le ' hizieron los gentiles otra 
casa,” y lleuaron las reliquias 
q' pudieron, y le hazen Ja 
misma fiesta, y tienen sus la- 
uatorios, &c. 


Van se todos los X’pianos 
destas dos islas acomodando 
mucho en todas las cosas, 
como los X^"pianos viejos, en 
acudir a la iglesia, predicacion, 
confession, comunion, enter- 
rams, casa m^s, baptismos, con 
mucha fiesta y deuocion: y 
ayudan muy bien a el estado de 
la India en la guerra, porq' los 
de Salsete sustentaron mucho 
t'po en pie su tierra contra los 
aleuantados; y los de Choran 
en t/po de la guerra de 71 se 
„defendieron y mataron mu- 
chos Moros q' entraron en la 
isla ; y agora ellos solos sin 
Portugueses difienden su tierra 
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went straight to paradise. ' 
And sinee, at the arrival of 
the Portuguese and of the 
Fathers, all their pagodes 
were burnt, this | pagode} 
being situated on the other 
side of the river, which be- 
longs to Moors, the gentiles 
rebuilt for him another house 
|? for themselves other houses } 
and took what relics they 
could, and they celebrate the 
same feast in his honour «nd 
have their baths, ete. 


All the Christians of these 
two islands conform religiously 
to all the things of the 
faith like the old Christians, 
such as coming to Church, 
sermons, confession, commu- 
nion, burials, marriages, and 
baptisms [which they cele- 
brate] with much rejoicing and 
devotion; and they are of 
great assistance to the Estado 
of India in time of war; for 
those of Salsete defended 
their country for a long time 
against the rebels, and those 
of Choran, during the war of 
[15]71, defended themselves 
and killed many Moors who 
came into their island, and 
now they alone, without the 
Portuguese, defend their 

| See Oriente Conq., op. cit, 
2a ed., Parte I, Ccnq. 1, Div. 2, § 50, 
about a t pilg im the 
Island of Divar. ‘* Divar was as 


as among us the Holy Land, on 

account of a pagode of great indul- 

ces and pilgrim , and even 
T 


now [1097], on certain day of the 


the whole gentili of the 
ither to 


pposite the place where of old was 
pagode, lest they should lose 
this indulgence.” 
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de los Moros, v hazen asaltos 
con animo en tierra firme, v 
les van a su tierra a quemar 
y destruir los pagodes, q' por 
estn causa se an metido los 
Mouros por la tierra adentro ; 
v el* G.' Don Di? de 
Meneses les mando dar cabajns 
vermejas en senal de su 
esfuerço; y si los X’ pianos 


fuesen fauorecidos y  honr- 
rados...... v ..* dignidades 
v eargos polos  Visoreyes, 


fidalgos y officiales como 5. A. 
manda; eresceria mucho la 
X'piandad, y S. A. seria mas 
seruido y sus tierras seguras, 
v breuem* toda la gentilidad 
reducida, con q' esta mucho 
mas segura y rica la India. 


- > - * 


Informacion de las Malucas. 


Las Malucas son infinitas 
islas; entre ellas grandes de 
200 *y trinta® leguas como 
Morotai; y de 150, como 
Morotia, v otras pequenas de 
.4., como Ternate, y 20. como 
Amboino, Tidor, Oliazer, Nu- 
zelao, Athua, Ouma, Abouro. 
Nombro estas porq” en to- 
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country against the Moors, 
and they attack bravely on 
the mainland and go to their 
territory to burn and destroy 
the pagodes, so much so that 
on that account the Moors 
have retired inland: and 
Governor (?) Don Diogo de 
Meneses ! ordered red cabajas 
to be given them in token of 
their bravery: and, if the 
Christians were favoured and 
honoured....with dignities 
and offices by the Vicerovs, 
fidalgos, and officers, as His 
Highness | commands, the 
Christianity would greatly in- 
erease, and His Highness 
would ba better served, and 
his lands would be more 
seeure ; and the whole genti- 
lity would be converted ina 
short time, with the result 
that India is safer and richer. 


* -= > > 


Information about the 
Malucas. 


The Malucas consist of an 
infinite number of islands. 
—— them some are 300 
(and thirty ?) leagues big, as 


Morotai, and 150, as Morotia ; 
others are small, 4 leagues in 
extent, as Ternate; and 20, 
as Amboino, Tidor, Oliazer, 
Nuzelad, Athua, Ouma, and 
Abouro.* I name these, be- 
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das estas auia X’ d sg ain 
otras muchas no estan 
descubiertas ni — noticia 
de n'ra s* fee, Auria en to 
das estas islas mas de 70000 
X'pianos, y con las guerras gq 
entre si con los Mouros tuuie- 
ron todo esta quasi destruido, 
Y los X'pianos se tornaron 
Toros, saluo en Amboino, ad- 
onde ay alganos Portugueses 
v algunos p** de los n'ros, v 
aura 20000 X'paos. 
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cause there was Christianity 
in all these, not counting 
many others which are not 
discovered and have no 
knowledge of our holy faith. 
In all these islands there 
must have been more than 
70,000 Christians; and, on 
account of the wars they had 
among themselves with the 
Moors, almost the whole is 
destroyed, and the Christians 
became Moors, except in Am- 
boino, where there are some 
Portuguese and some Fathers 
of ours, and there must be 
20,000 Christians. 





find there the three other islands 
Oliazer, Nuzeláo, Abouro; but I 
trust that I have read the names 
correctly. I have a doubt about 
Oliazer, which may perhaps be read 
as Dhacer. 


Endorsement (Fol. 152 r) ; A/Do.' -= 
Jhs. Informaciones de algunas X’piandades de la India. 


Para ver n'ro P.G. 





— 


1 These letters on two 





difforent lines seom to indicate that Monserrat^ 
to write the address but leftit unwritten. A would mean: to: 


Zu Won mean from the; perhaps,' do Padre Ant? Monsorrate" was to 
come thore, n 
[The End.) 








25. Father A. Monserrate, S.J and Capt, F. Wilford, 


A note by THE Kev. H. HosrEN, S.J. 


In Asiatick Researches, Vol. IX (Calcutta, 1807), among 
the errata and addenda, I find that the following passage. 
which should have been added to p. 81, line 15, i.e. at the end 
of Wilford's essay on Anu-Gangam, or the Gangetic Provinces, 
and more. particularly of Magadha, contains a reference to 
Monserrate which I overlooked in my edition of Monserrate'« 
Mongol icae Legationis Commentarius (Memoirs A.S.B.. Vol. HI. 
No. 9). It should have been inserted there at p. 695, after my 
fifth quotation from Wilford's writings. 

The new passage runs thus — 


“The Magas in Bengal are mentioned by Pliny under the 
name of Macca-Calingas. It appears from thecontext that the 
upper part of the Bay of Bengal was divided into three parts, 
called in general Calinga, or the séa-shore in Sanserit, from ite 
abounding with creeks. West Calinga extended from the river 
of Cuttaca! to the western mouth of the Ganges.* In an island 
of the Ganges, amplae magnitudinis, of very great magnitude. 
and of coursethe Delta, was a single nation Jk, pisc Modo-Galica 
and Modo-Galenca, from the Sanscrit Madhya-Calinga, or mid- 
dle Calinga: then came the Macco-Calingas, or the Magas of 
Chittigong,® from Maga-Calinga. The Magas or Mugs main- 
tained themselves as an independent tribe in the Delta for a 
long time; and they were at last expelled by the Musulmans 
and the Rajas of Tipera, about the beginning of the sixteenth 


century, as mentioned by P. Monserrat. Through the Burman 


Empire, Arracan and in Chittigong the Priests only are called 
Magas according to Col. Symes: but in Chittigong and adjacent 
countries, the name of Muga is also attributed to the whole 


ivumpulsi Arracani consistunt.” P. Monserrat de legatione 
M. ica, vol. the Ist, p. 19., a manuscript in my possession. 










Wilford 


1 Sie. 


said in note 
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about the book of Monserrate which he quoted: “ln an 
autograph MS. of the author in my possession. "The Padre 
wrote abont the year 1590, in the prison of Senna in Arabia." 
And 1 had to remark, what 1 have to remark also on the new 
— quoted above, that there is no parallel passage in the 

IS. of Mongolicae Legationis Commentarius which I have edited. 
Wilford said again (Asiatick Researches, IX, 1807, p. 230 n. 1): 
‘The original MSS. of Monserrate's travels is in my posses- 
sion," where the singular verb seemed to show that by * MSS.’ 
he meant * MS.’ 

In the new passage now found Wilford gives the title 
of the book as De legatione Mongolica. 1t is the only time 
that he does so He adds that the passage he quotes is in tbe 
first volume of Monserrate’s work. This shows that he had at 
least two volumes of Monserrate's in his possession, both of 
which seem to have been entitled De legatione Mongolica. 

Now, in his preface to the MS. edited by me, Monserrate 
refers to four volumes written by himself. One volume con- 
tained the history of the first Jesuit Mission to Akbar's Court: 
another had developed from a small treatise into a regular 
book on the geography and natural history of India. Similarly 
he wrote a volume on his captivity, and that of his companion 
Father Peter Paes, in Arabia, and another on the geography 
and natural history of Arabia. Cf. Mem. A.S.B., op. cit., p. 536 
and p. 5365» 5. Wilford quotes nowhere Monserrate's two MSS. 
on Arabia. These two MSS. remain yet to be discovered. 
Neither can I find in Wilford’s many quotations from Monserrate 
on India and Akbar that he had in his possession the very MS. 
which I published. Rather the contrary. The passages which 
he quotes either are not textually those which I published, or 
they are not to be found at all in my MS. Only once does Wil- 
ford give the pagination of one of his quotations (cf, Asiatick 
Researches, IX, 213), and then too the page of his MS. (p. 164) 
does not tally with the pagination of the MS. which I used. 

What autograph MS. of Monserrate's, entitled De Lecatione 
Mongolica and consisting of two volumes, conld Wilford have 
had? Of the MS. used by me Monserrate said at the end 
that it was fair-written in prison at Senaa in Arabia in 1590, be- 
tween October 21 and December 11. Yet, it too became 
eventually a sort of rough copy, owing to the many erasures, 
emendations, and additions thrown in at a later date, even 
after his return to India, i.e. between 1596, when he was ran- 
somed from captivity, and 1600, the year of his death. He 
certainly intended to recopy it in another form. Whether 
he did so I cannot.say. Anyhow, the volume which 1 used 


Fovsrephical notes in Wilford's first MS. vol 
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redaction, in which the history of the Mission was mixed up 
with notes on the geography and natural history of India. 

That being so, Wilford's two volumes are apparently 
the work of which Monserrate says in the MS. which I edited . 
"lI completed this Commentary at Eynan in Arabia on the 
feast of St. Anthony of Padua, in the month of June of the 
year 1590," i.e. June 13, 1590. That MS. was taken from him 
by the ‘Turks, but was restored to him at Senaa on the feast of 
the Eleven Thousand Virgins, 1590, i.e. October 21. Cf 
Memoirs A.S.B , op. cit, p. 076. His fair copy, finished on 
December 11, 1590, must have been made from it. That 
earlier copy was naturally the rough draught which, on his 
being sent to Ethiopia in 1588, followed him from India to 
Arabia. Asummary of the diary which he kept most faithfully 
from his departure to the Moghul Court (1579) up to his re- 
turn to Goa in 1582, it now seems from Wilford's new quota- 
tion that it comprised two volumes in which the history of the 
Mission was interspersed with disquisitions on Indian geography 
and natural history 

Wilford must have had at his disposal a magnificent 

library, containing even a fine collection of theological books. 
I find him quoting Cardinal Bellarmine and Cornelius a Lapide 
(As. Researches, XI, 61), which is not a little surprising for such 
a place as Benares, where he resided from 1788 to 1822 the 
vear of his death. Where had he obtained his marvellous 
library from, including scarce Jesuit MSS , and rare old Latin 
and Greek books on travels and geography ? 

After I had edited Mongolicae Legationis Commentarius, the 
Rev. W. K. Firminger, who had discovered the MS. in the St. 
Paul's Cathedral Library, Calcutta, suggested in Bengal: Past 
& Present that, as the library mark of the MS. appeared to be 
of the same kind as those of a number of theological books in 
the St. Paul's Cathedral Library, all these books must have 
come to Calcutta on the same occasion. Now, we know that 
the Monserrate MS. in the St. Paul's Cathedral Library passed 
from Lord Wellesley’s Collection (?), Fort William, to the 
Metcalfe Hall Collection, whence it went to the Imperial - 
Library, Calcutta, and from there to the St. Paul's Cathedral 
Library. 

To clear up this point. I paid a visit to St. Paul's Cathedral 
on February 1, 1922, and inspected, with the help of a MS. 
catalogue made by the Rev. W. K. Firminger, a certain 
number of books of Catholic theology which had come from 
Fort William College. I found library marks of the type of 
XVI. L. 127. in the Monserrate MS., a Metcalfe Hall mark, but 
none of the same type as I.P. 46. There was no indication either 
that any of these books had belonged to Wilford or had come 


from the Jesuit College of Agra or of Goa. I found no other 


MS. of Monserrate’s, and the Mongolicae Legationis Commen- 
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tarius MS., which I have edited, was not entered in the new 
tvpe-written catalogue. 

To return to the new quotation from Monserrate which we 
have discovered in Wilford, I believe that Wilford is correct in 
identifying Monserrate's Tybreri or Tvbrerae with the people 
of Tippera. I do not know, however, what river corresponds 
to the river of Balsar. If Wilford is right in identifying Modo- 
Galica or Modo-Galenca with Madhya-Kalinga or the Middle 
Kalinga, the derivation of Cock Island, or Cock’s Island, Coxe 
Island, now merged with Dog's Island into Saugor Island at 
the mouth of the Hugli, would be thrown a great deal farther 
back than Ilha de Gale, Ilha de Gallo, [ha de Galinha. In his 
map (Mem. A.S.B.. Vol. III, No. 9, at the end) Father 
Monserrate calls it Gallorum Insula, which would indeed corre- 
spond to Cock's Island, whereas Ilha de Galinha would mean 
Hen's Island. Hha de Galinha would, however. have been a 
corruption natural to the Portuguese for an island inhabited by 
the Modo-Galica or Modo-Galenca. And so, the derivation 
sought by Sir R. C. Temple (Cf. Thomas Bowrey's Geographical 
Account of Countries round the Bay of Bengal, 1669-1679, p. 210 
n.) in Gallinhas del Mar,' a sobriquet for the timorous mixed off- 
spring of the Portuguese in India, would appear far-fetched. 
Besides, the sobriquet must be later in date than the first 
Portuguese name for Cock's Island. 


Goethals Indian Library, 
St. Xavier's College, Calcutta. 


January 27, 1922. 








| Del’ is not the usus) possessive case of the definite stticle in 
Portuguese. 








26. An Old Gypsy-Darwish Jargon. 


By W. Ivanow. 


In my previous papers on the language of the Persian 
gypsies! I mentioned the fact that many idioms, which may 
be regarded as nowadays quite indispensable to the vocabulary 
ot the gypsy patois in Persia, are frequently met with in the 
jargonic codes used by wandering darwishes, some classes of 
craftsmen, and especially by thieves, professional beggars. 
ete., in that country. The composition of these jargons, as 
already shown by me (J.A.S B., 1920, p. 284), is invariably 
synthetic. The bulk of such patois consists usually of the 
local dialect of the majority of the population in the 
province or district to which the particular gypsy community 
confines its wanderings. ‘This original dialect, Persian,Tur- 
kish, Kurdish, ete., as the case may be, in its most vulgar 
form, is invariably freely * gypsified. The chief devices used 
for this purpose are the addition of various suffixes (of which 
a number were given in my previous papers), transposition of 
svilables, ete esides, there are always found various terms 
of different origin, which are used bv gypsies all over the 
country, i.c. (1) Persian or Arabic words employed in some 
uncommon conventional sense; (2) idioms which often sound 
more or less Indian, and (3) aecidental expressions picked up 
from different languages, as well as a considerable number of 
words which do not yield to etymological analysis, Most prob- 
ably the words in this last category are simply the product 
of irregular and accidental modifications, * wear and tear’ in a 
linguistic sense, or cases of reiterated * gypsification." 

As far as I could collect information in various corners of 
Persia, it would seem that practically all tbese elements, in 
varving proportions, however, are found in the darwish jargon. 
It is remarkable that while artificial formations are often chosen 
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Still many more appear in more modern periods: mantishakh 
gahea, qulbang, palahang, ete. i 

Some years ago, quite accidentally, I came across an inter- 
esting document, particularly valuable in its bearing on these 
questions. It was a fragment of a secret code of a religious 
community which flourished at least 400 years ago, probably 
much earlier. Although only about one hundred words could 
be extracted from the fragment for examination, manv idioms 
are found there which ean be at once recognised as favourite 
expressions of the present-day gypsies in Persia. 


The MANUSCRIPT 


Several yeats ago, a Manuscript was ollered to me for 
purchase at Qarshi, in Bukhara, It was a volume of some two 
hundred folios, in quarto, containing an interesting collection of 
philosophic and Sufic treatises, mostly rare, apparently selected 
by a man of learning and cf discriminating taste in these matters ' 
Unfortunately I did not succeed in my endeavours to purchase 
this interesting volume. The owner, by some obscure process of 
reasoning had come to the conclusion that the MS. was nothing 
less than an autograph of Avicenna himself, several of whose 
treatises were included in it. For this reason he demanded 
a really fantastic price, and it was waste of time to argue 
with him regarding the falsity of his pretensions. All I could 
obtain was his consent to take the precious book on loan for 
one evening for a closer examination. The copy possessed all 
the typical features of manuscripts dating from the end of the 


.J4 Tt contained, in addition to short extracta: (1) A short treatise by al- 
Fár&bi (d. 339 A.H./950 A.D.); (2) Several small worka of Abü ‘Ali Sink 
(Avicenna) (d. 428 A.H./1037 A.D.). The treatises in question aro those 
mentioned by Brockelmann, Gesch. d. Ar. Lit., I, p. 455, Nos. 24, 37 and 
54; (3) An apparently still unknown treatiso by Ahmad b. Sahl al-KAtib 
(al-Balkhi *) whose identity with the great geographer Istakhri has been 
suggested (d. 307 A.H./9019 A.D.), called Kitábu'n-nawaüdir; (4) An extract 
from n biographical work Man&gibu'l-abrüár wa mabáüsinu'l-akhyür, by 
Husayn b. Nasr (al-Ka'bi), d. 552 A.H./1157 A.D. (see Brock., ibid., p. 
439). Sufic literature was chiefly represented by works of saints of an 
extremist shade, i.e.: (5) A letter by *Aynu’l-Qudait Hamadani (executed 
533 A.H./1139 A.D.): (6) A Treatise by Shih&ibu’d-Din Yahya, surnamed 
Madqtül (executed 587 A.H./1191 A.D.), sec Brock., ibid., 438, called al- 
Alwáhu'l-Im&àüdiyya (rather rare); (7) The well-known  Larma'&t by 
Fakhru'd-Din ‘Iraqi (d. circa 688 A.H./1289 A. D). Further, several short 
articles: (8) One attributed to *Abdu'l-Iah Ansüri (d. 481 A.H./1088 A.D.); 
(9) a short ris&la by Najmu'd-Din Diya Küztr (the well-known author 
of MiraAdu'l-*ib&d, d. circa 650 A.H./1252 A.D); (10) A veraion of 
Jüwid&n-khirad, based, through the works of al-Jáhiz, on a supposed 


Pahlawi original attributed to am) (This version is quite different from 
that of Afdal Kashi, which is in Persian, and not in Arabic, as is the 


one in question). Thore were also many other int 
notes. | 
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Xe. A.H./XVIc. A.D. The paper, handwriting and general style 
suggested Indian influence. There were originally several dated 
colophons which probably contained also the scribe's name, but 
all of them were effaced in a most primitive manner, obviously 
because of conflicting with the Avicenna-autograph theory. 
The handwriting from beginning to end seems to be the same. 
Thus, the age of the vocabulary can be taken to be at 
least 350 years— which is probably the minimal age of the tran- 
script. But there are good grounds for suggesting an earlier 
date : the calligraphie appearance of the copy, the even distribu- 
tion of the text and other peculiarities of the MS. make it 
very unlike the usual type of * jungs’ or * majmü*'as ` of similar 
kind. One may almost certainly regard it as a copy of an ear- 
lier album. On the other hand, all the treatises whose date 
can be ascertained, belong to a period not later than the end 
of the VIIc. A.H. "Therefore it is by no means impossible that 
the voeabulary in question also belongs to the same time, and 
so may be over seven centuries old. Unfortunately there are 
no positive indications to support or to reject this suggestion. 


THRE CHARACTER OF THE VOCABULARY. 


The fragment is placed on the margins of three pages. 
Originally it was probably complete, but there is a lacuna of 


several folios. Its heading (in gold letters) is Jbl. -Uf UT 
JLS which probably means: ‘the beginning of the book of 


the most parasitical beggars’ The word ‘ «@s,’ according to 
Vullers (who gives only two instances, both from an early 
author, Sandal), means a kind of a parasitic insect, or worm, 
which attacks men and animals. It is obsolete now, as well 
as sasi, derived from it. It is permissible to think that this un- 
kind term was applied to the individuals who perused the code, 
on account of their unattractive manner of stimulating publie 
eharity.' 

The text was badly mutilated. The lines which were ori- 
ginally not longer than an inch, were partly cut off in the 
course of binding. The edges were dirty and fraved. "The 
handwriting, which is rich in ligatures in other parts of the 
book, is particularly bad here, and the diacritical dots are either 
omitted or misplaced. In addition, many letters are so similar 
to each other that the words are often illegible. 

There is an introduction of a few lines, of which only iso- 
lated sentences can be understood, while the general flow of 





J | ! The same name, in nasalised form, Sisi, is applied to one of the best 
known gypsy criminal tribes in the Punjab. They use two jargons—one 
of the usual Indian-gypsy origin, and the other a special criminal code, 

x See Sir George Grierson, Linguistio Survey of Indis, Vol. XI, Gipsy lan- 
|. gongon, 1922, pp. 49-70. 
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ideas cannot be reconstructed. Something is said about * the 
language of those who call * Ali a God’ ( „Ula «M oe b) 
Further there nre a few words about 7wfayliyan (parasites, 
uninvited guests); also about Sufis, and even Jews — sie, 
the form used in Turkestan). 

The vocabulary which follows this is arranged probablv 
under subjects. But the principle of classification was not 
followed strictly. The part of the vocabulary which still exists, 


contains some 400 expressions, but only about one hundred of . 


them are legible. . 

The general nature of the vocabulary suggests that: (1) it 
was intended to be perused in a country with à non-Arabic 
speaking population ; (2) the community which perused it was 
an organisation with pronounced religious or Sufice interests ; 
and (3) judging from the equivalents for proper names, was 
strietlv Shi'itic in its tendencies. i 

Two names casually found may be of some use in future 
research as to the identity of the community. They are: Abū- 
Sa'd (or Abū Sa'id) with the code-surname ‘ tshq (* love’), and 
Abü'l-Qaásim (Khalifa, * the lieutenant, a term still much 
used by Persian darwishes and sectarians, avho apply it to one 
of the various degrees of priests taking part in their secret rites). 

The selection of such seemingly unsuitable matters for a 
collection of treatises which could appeal only to the most 
educated and intellectual men of the time, may most probably 
be explained by its utility for controversial purposes. 


THE VOCABULARY. 


The groups into which the vocabulary may be dissected 
are mentioned in the beginning of this paper afd need not be 
repeated. As it is impossible to arrive at a precise conclusion 
as to the real pronunciation of the words given in the list, I 
will leave them as they are in the Arabic character, adding 
only their meaning in English and such references as are ne- 


cessary. ; 

Very few generalisations can be suggested. on examination 
of the philological structure of the code. The suffixes used for 
modifications of words of familiar E | 
nowadays in common use amongst. 
chiefly -3, -3, and the Persian di 
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The same can be said of the cases of transposition of syllables, 
especially in connection with the liquida. 

Note.—The following abbreviations are used in the list: A. 
for Arabic; G.—Gypsy. G.I.—my paper in J.A.8.B., 1914, 
pp.439-455; G. II another, ibid., 1920, pp. 281-291; met.— 
metaphorical; P.—Persian; pr.—prefix; sf.—suftix: T.— 
Turkish ; D.— used nowadays in the jargon of the Darwishes of 
Persia; lit.—literally. » 


(a) Words still used by the gypsies tn Persia. 

¿> -= good. This word, now sounding dakh, is a most com- 
mon gypsy and darwish jargonic term (cf. G. I, 449, G. 
II, 287). In the darwish speech it forms compound 
verbs with the help of ,,5,5 . 

sto (*)-,£5 beard. Obviously connected with G. dagna (G. 
I, 250), which is a * general name ' (substantive as well 
as adjective) for everything connected with the mouth 
—the mouth itself, the lips, teeth, beard, ete. 

4j> - wœ) woman, wife. Now one of the most common G. 
words (cf. ©. I, 450), with its equivalent jewit. It 
is pronounced with the addition of occasional suffixes, 
and sometimes with a transposition of syllables: dana 
or dindw (East Persia) ; dinké (Jirüft, apparently with 
a diminutive sf.); nidu (or nidáw *), with transposi- 
tion of syllables (Strjan) ; nidéo (Southern Khorasan), ' 
nodo (Lori, Baluchistan Gypsy),* etc. 

ajlo - ,— son, boy. Cf. G. I, 454, sind used in Qāin 

«Le - jL prayer. (A.). Among present day gypsies it is used 
for everything connected with religion. 

ils - i£- dog. (A). Nowadays commonly used by darwishes ; 
the gypsies use it also in the form of kalpik (cf. G. I, 
451). 


LS - s; thief, brigand. Evidently the dots are misplaced and 
one must read üf, now spelt gendw, freely used by 
gypsies (cf. G. II, 287). 







T on the pi language in the Journal 
ty, vol. 25, p. 306 (1900). | " 
« Report of Baluchistan, 1911, pp. 173 sq. 
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aisle (P) -p> mother. It may be a mistake for aisle a very 


common Persian Gypsy word, pronounced makis, magis 
maqitha, etc. (cf. G. I, 449 and 452). 


)yé) - et eye. A very common term amongst darwishes and 
g ypsies. 

— - JU bread. Cf. G. I1, 285. Alsoa very common G ypsy 
"and darwish — 


(b) Words of Arabic origin. 
7X6 e, ‘the chosen’ (initiated ?), apparently for «lu! 
sons. 
se! Cor cou! ? ) - 5» father. Probably to be read «€»! , geni- 
tive of S,! * thy father.’ 
liks -.S2 abdomen. (A. œb andsf.-a), D. 
c - Acla courtesan ? 
zaa - 3! ruffian. (Probably originally an allusion to a parti- 
cular person of this name). 
sols - 15.9 a riding animal, ship. 
w= (d.e. j= or j= )- =!) true. (From A. 3=). The 
form haqgan? is extremely common amongst darwishes. 
amal - 2,5 ear. (From A. (+!) and P. sf. a> 7) 
— - » bad, wicked. A., unchanged. 
Ju - (> a Sunnite, lit. ‘light,’ perhaps ‘loose.’ 
— - 42 all. (Perhaps a bad ligature for JL entire, intact), 
"<2 - Bs lie, wrong. (A. = and jargonic sf. -a). 
t35 - aat ascetic, hermit. | | 
Ske- trea Sufi. (A. S<6 ‘one who mocks "?). Itisremark- 


- 


able that the followers of the sect 'Alt-ilaht use this - 


name for one of the incarnations of the —— ee 
; they insist on this orthography of th 
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le - pel prince. 

ile - ccs dog. 

— - Bye dead. Arabic word, unchanged. D. 

ust (1) - else common people (perhaps a mistake for uü ?) 
Fy) - ¿la a pilgrim. (A. 5 and P. sf. -ak. But why f) 
laws - .¢9) face. A. word and sf. @ D. 

las - owt hand. ,. a una 2n rhe EM 


(c) Words of Persian origin, used metaphorically. 
Fouls - 55. done, made (apparently a vulgar form for saosin). 
six) - cs 7* a friend, probably from 5); ' bee,’ used as a con- 


ventional term for a correligionist (just as nahla 
amongst the Nusavris of Syria). 


34 (2) - cise boy. 
s341, (1) - ac desire. (7) 


(d) Words altered by transposition of syllables, etc. 
ALS - UG lazy, idle. 
— - .£,5 caldron. D. (quite common). 
utle - på town, city. Evidently for.,., la. 


(e) Words of uncertain origin. | 
pp- CE SU Go tambourine, or (?) flute, or (*) harp. 
Lop - si calamity, mutiny. 
aloe (2) - Gal pilgrim. 
St - ole learned. (A. — and P. sf. -ak 1.) 
— - oi brigand. (Perhaps in some way connected with the 
7 P. dialectical pis, used for ‘bad,’ ‘low,’ ' wicked ' in 
pr. the district of Tüy and Sirkün, near Hamadan.) 
i — - HS testicle. | 


Sm (orda 1) - ane a Shi'ite. 
| M - Gy one who sees well. 


wie - 9* cow, bull. 
wo ( or 450) - ale house, Woy (or asoy) -3'9 poly house 
2 complaint. (Perhaps connected with A. root 3 t) 
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ists - laio tooth. 
lias - » bad, wrong. (Perhaps connected with P.  jA<f 7) 
aad — .—— S! finger. 
wh; ye - y coo hair. 

- jb jL gambler. 
— (t) - wh hidden. * 


"ox = 


wipe - (sic) saii ( for *53i!,&. ? ) reading, calling. 


(f) Numerals. 
Sole- .£, one. A.? 


ex (or e - > two. 
imple -  4&- three. (A. SM .) 
L3! - yka four. (A. Kass! .) 


Le - * five. (A. ss -) 
Gs - six. (A. à.) 


e 5 Lm - oe seven. (5 +42.) 
emgle y bl - c2 eight. (5+ 3.) 
Ls! 5 LI. — & nine. (5 + 4.) 
wl pms - so ten. (A. Spie -) 
wlio ei - c-—e twenty. (Two ‘tens ’.) 
uhr gele- q thirty. (Three * tens ’), etc. 
EN e M band iiti (A. Bile.) Let ga - 200, ete. 
l- hya thousand. (A. —X!.) 


(g) Proper names. 
wor Jed ESPERE, (lit. ‘good woman: t). e 
Sig jkt - aile * Aisha (lit. ‘bad woman' ł—because she was 
opposed to 'Ali).- ! 
m- - aic Mansür (Hallāj ?), lit. ‘sea,’ A. k 
Bie = © yl Abü-Bakr. 
FOA "a raii qua AM aae ME sae et Ment -— 
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atli A5 - amudi Khadija (the first wife of Muhammad). 

Uus ( or W) - «$5 Turk. 

Ula, - loa God; obviously a modified ,..——;. 

eel; - obf Gillin (a province of Persia) (very doubtful). 

QR SA Y) ( or S V! 1) Abii Sa'd (see above). 

JUS - m St. John. 

eU ( or dU, * ) Jesus. Lit. ‘ one (who returned) 
from the cemetery’ (i.e. resurrected) ? 

Lisle - el Daylam, a Persian province, lit. ‘the country '!— 
Perhaps the country par excellence of the sect ? 

— ( OF euo?) - 5.2! Ahmad. 5 

yla - ..-> Hasan, the Imām. (Obviously from A. Jla ‘in- 
carnation,’ and P. sf. - ak). 

JS L sa (1) - ⸗ Moses. 


tne olo Du DAD |= —— a 








27. The Sources of Jami's Nafahat. 
By W. IvANOW. 


. Not many biographical and hagiological works in Persian 
literature have attained the exceptional popularity of Jami’s 
well-known Nafahatu'l-uns. Since its completion, in 883 A.H. 
(1478 A.D.) it has exercised an enormous influence upon con- 
temporary and later writers. It contains the fullest avail- 
able collection of biographies of the leading Sufic saints who 
lived from the beginning of the movement till the first appear- 
ance of signs of its decay. The book undoubtedly constitutes 
an important authority on the religious, social and even liter- 
. ary development of Muhammadanism in Western Asia. 
As we learn from the preface, .JJami's original intention 
was not to write a complete and systematic history of Sufism. 
His aim was limited to re-editing an earlier hagiological work 
of *Abdu'l-Iah Ansari, the famous Shaykh of Herat, who died 
in 481 A.H./1088 A.D. This work, the 7'abaqat, deals with the 
legendary ‘Golden Age’ of the movement, its earliest period, 
in which the Sufie virtues are believed to have been in their 
full bloom. In his works Jami never appears as an impar- 
tial historian, but as a divine, a Sufi, and a poet. Therefore 
it is not improbable that this legendary  poetico-didactic 
element was exactly what attracted him most, and that the 
subsequent additions were of less importance to him. 
No MSS. of the T'abagat are found in Europe; a copy of it 
has been since 1799 in possession first of the College of Fort 
William and afterwards of the Asiatic Society of Bengal, both 
in Calcutta. The existence of this work is of great importance 
for a crifical study of the text of the Nafahat. As it is very 
rare, it would be a mistake to omit making a preliminary 
reconnaissance in order to fix with some degree of ——— the 
relation between these two works. Such an inquiry, however, 
inevitablv involves the question of Jami's other authorities 
as well, and the importance of the Nafahat makes an attempt 
to undertake such an analysis worth while. 
Unfortunately this is not an easy task. Jami's manner of 
not mentioning the sources of his borrowings only permits the 
|». possibility of establishing a connection between passages in his 
A work and in other treatises where there is an opportunity of 
= collation. This is sometimes not practicable, because some of 
|  — his authorities are very rare, others are altogether lost, and 
| . others again are not locally accessible for reference. Therefore 
ihe ber of biographies can only be hypotheti- 
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callv identified, whilst in some other cases identification must 
be left to some lucky future chance. 

It is difficult to determine to what extent the pictures of 
‘early Sufism painted by Ansifrt and other early writers reflect a 
real state of things. These legends may have greater claim 
on the attention of a student of folklore than on that of an 
historian. But unfortunately even stories of this kind become 
searce for the subsequent periods. When the movement had 
already grown into a mighty social factor, our information about 
it becomes particularly meagre. Jami, being probably con- 
scious of the immensity of the task which a systematic narrative 
of the evolution of Sufism would involve, wisely preferred to 
restrict his work to mentioning only the most prominent 
personalities, the ‘stars of first magnitude," whose names were 
undoubtedly popular in Sufic tradition and familiar to every 
ren] darwish of his time. 

The full list of the various works mentioned in the text of 
the Naefahat is rather long. But an examination of the in- 
dividual entries constituting it reveals the fact that the great 
majority of them were not perused by .Jami, and that their 
titles are merely reproduced in their original context from his 
authorities, His own reference library must have been rather 
small. Buteven of some of the few works contained in it Jami 
did not wish to make full use. Besides Ans&ari’s work, he 
derives his information chiefly from a few favourite books, such 
as those of Yafi'i and Hujwiri, or treatises which were an'subject 
of his special studies, such as *Ir&qt's Lama'at and the Fusüusu'l- 
hikam of Ibnu'l- Arabi on which he composed commentaries. 

In his choice of authorities, as well as in his selection of 
the subjects of his biographies, Jami often shows peculiar 
inconsistencies and prejudices. Thus he mentions with all the 
usual show of veneration some saints of somewhat question-.- 
able orthodoxy. such as Halláj, *Avnu'l-Qudát Hamadant, 
Shihábnu'd-Din Maqtül, etc., who perished at the hands of the 
executioner. Even‘Adi b. Musáfir, the prophet of the Y azidis, 
is noted (No. 520)! But, at the same time, he appears to be 
particularly sensitive to the usual allegation of heterodoxy 
with regard to a poet of incomparably greater genius and 
influence than Jami himself, the great Jalálu'd-Din Rimi. 
He openly scoffs at him, and his biography teems with real 
hostility. i 

Similarly, he narrates the biography of Sayyid Qāsim-i- 
Anwar, a Shi'ite saint and poet, whose connection with some 
secret Shi‘itic movement is very probable. It is true that he 
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tries to dissociate the saint from his followers. whom he 
regards as obnoxious heretics, outside the pale. of Islam 
(p. 690). But at the same time he systematically ignores all 
saints who had any relation with Shi'ism. So he entirely omits 
all the famous Sufic ancestors of the rising Safawide dynasty, 
although there can be no doubt that they were much discussed 
in his time,’ and that the MSS. of Sifwatu’s-safa, in which 
their lives are recorded, were not uncommon Probably 
for the same reason he omits the famous Ni‘matu'l-lah Wall, 
Sayyid Nürbakhsh, Shaykh Adharl, with their associates, as 
well as many others” But most amaziag is his disregard for 
‘Attir’s beautiful Tadhkira. He mentions it only once (p. 
697) in the biography of that poet, borrowed, as we will see 
later, from a work of Indian origin, Lataif-i-ashrafe. It is 
highly improbable that Jami should never have seen it. 
Copies of the 7T'adhkira dating from Jami's time and earlier are 
still very numerous > therefore this omission can only be in- 
tentional. Besides *Attür's biography, his name is mentioned 
only five times in the course of the whole book (pp. 21, 447, 
531, 534, 540), usually in © context of extracts from other 
treatises. The mere enterprise of n re-edition of Ansàári's 
Tabogat shows that Jami was not satisfied with 'Attár's 
Tadhkira, which deals with the same subjects. This strange 
fact may find its easiest explanation in 'Attür's well-known 
Shi'itic tendencies which in some of his works amount almost 
to the beliefs of the Shi'ite extremists, and certainly would be 
very repugnant to Jami's piety. 

In handling his authorities Jami rarely reproduces them 
in their integrity. He obviously avoids long stories. and when 
he had at his disposal a circumstantial monograph on a saint, 
he used to condense it into a few pages, but summarised in 
additional separate biographies the narratives about the second- 
ary personages menitoned therein. Whenever he leaves them 
together it is of great help in tracing his original sources. 
But this does not always happen, and more often Jami changes 
the order of the biographies as thev are given in the work 


from which he borrows them. scatters them about in his book, 


and alters the order not only of separate anecdotes but even 
of sentences, usually for reasons which are not apparent. 
His arrangement, generally speaking, is chaotic. The impres- 
sion which one receives from a study of his work is that it 
was originally written on separate slips which were transcribed 
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! In fact Jami mentions once (p. 672) the greatest of them, Bafiy yu'd - 
Ardabili. 
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into a book without proper arrangement. There are many 
instances of glaring violation of chronological sequence or, on 
the contrary, scattering contemporary biographies about in 
sections dealing with different periods. 

As to the question of literary style, it is possible to think 
that Jami did not pay any special attention to it. He usuallv 
very closely follows the general spirit of his originals. The 
text of the 7'abagat he usually reproduces literally, only replac- 
ing old forms of words by modern ones. But in many cases 
also he changes the wording, probably quoting from memory 
or for the purpose of condensation. It is strange to see that 
in notices which are probably due to his own authorship his 
language is rather inflated, filled with frequent (and ap- 
parently quite unnecessary) Arabic quotations and versified 
passages, 

The biographies which are entirely due to his pen are 
chiefly of two kinds. The majority are based on oral tradi- 
tion, on personal acquaintaner, or on such information as he 
could gather about his contemporaries. To this type belong 
all the biographies of the saints of the Naqshbandi affiliation 
(Nos. 434—452), as well as of his other contemporaries and of 
some of their predecessors (Nos. 468 bis, 483—481, 506-512). 
He often refers to the oral tradition which he heard, although 
he never mentions his raw: (cf. pp. 434, 445, 448, 449, 150, 
454, 465, and many others). It is impossible to discover 
whether he knew and perused the old literature on the early 
saints of Turkestan, of whom some were regarded later as 
members of the Naqshbandi affiliation. Some books of this 
literature exist even nowadays, including the well-known works 
of Jami's early contemporary Muhammad JPüáürsüá, and it is 
incredible that such an eminent member of this Sufic associa- 
tion as Jami should never have heard of them. There was 
one* early work, probably composed in the VIIc. A.H. by 
' Abdu'I-làh b. Mas‘iid ‘Alt b. ‘Umar as-Sarráf, dealing with the 
saints of Turkestan, bearing the title Hisasu'l-atqiya min 
qisasi'l-anbiya, and another, Manaqib-i-Amir Kulal, composed 
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tion of the narrative from other sources. Very typical is the 
case of the account of Yàáti't (cf. p. 682). 

It is à great pity that so important a work as the Nafaha! 
remains without a proper critical edition, although its MSS. 
are very common and there are even very old copies of it 
(at Petrograd). It was lithographed several times in India 
and Persia, and printed by W. Nassau-Lees, Calcutta, 1859. 
The latter publication, although the best of all available, is 
still very far from being a really critical edition. It was based 
on unsatisfactory MSS. (there are no good MSS. of the Nafahat 
in Caleutta), contains many misprints or terrible* emendations ' 
of the text, and besides, is very difficult for perusal, because the 
fihrist of the biographies, appended to it, is of limited utility 
for a book every page of which contains names, quotations, 
titles of books, dates, ete., all of which are very important for 
reference. In addition it is now extremely scarce, more than 
60 years having passed since its publication, scarcer indeed 
pom good MSS. of tfe Nafahat, and only few libraries possess 
it. 

I. Tabagat of ‘Abdullah Ansari. As was mentioned 
above, Jami explicitly states in his preface (pp. 1—2) that his 
original intention was to re-edit in a modernized form this 
early treatise. As he remarks, there was great need for the 
correction of Ansüri's text, because the book had suffered 
badly at the hands of ignorant and inaccurate copyists, who in 
their attempts at ‘emendation ' of the original uncommon forms 
made the narrative incomprehensible in many places. These 
uncommon forms and idioms Jami attributes to the peculiari- 
ties of the old dialect spoken in Ansüri's days at Herat, and 
this is partly correct. The treatise undoubtedly presents the 
greatest interest from the linguistic point of view This side 
of the question has been analysed by me elsewhere! and I will 
confine discussion here only to its contents. 

The work, as may be gathered from internal evidence, 
was compiled by one of Ansárl's disciples, who does not 


mention his name,' apparently shortly after the Shaykh's 


death.! It contains a summary of Ansári's lectures,* which 
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i See my article * Tabaqat of Ansari in the old Lan of Herat.’ 
the first part of which has appeared in tho January number of the Journal 
of the Royal Asiatic Society, 1923, pp. 1-34. The second part appeared 
in the July issue, pp. 337-382 | 
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were devoted to the criticism, correction and amplification of 
Tabaqatu's-sufiyya, an earlier hagiological treatise, in Arabic, 
by Abu 'Abdi'r-Rahmàün Sulami, a divine and a Sufi of Nisha- 
pur, who died in 412 A.H. 1021 A.D. It is still accessible in 
several MSS. in various European libraries.! 

The MS. of the Tabagat belonging to the Asiatic Society 
of Bengal (marked D 232, formerly 536) was transeribed just 
before 1015 A H..1606 A.D. (the date of collation), and is 
still in a fairly good state of preservation. The work is divided 
into 120 prineipal biographies, or rather groups, because there 
are manv secondarv personages whose mention is involved in 
the narrative of the chief saint. Jami splits up these aceu- 
mnlations and expands them into about 350 separate biogra- 
phical notices, i.e. Nos. 1—19, 22-30, 32, 33, 35, 36, 39, 40, 42— 
71, 73-76, 78, 80-128, 130, 132-153, 155—170, 172—184, 188- 
204, 206-2315, 237-317 (318?), 319, 324—352, 355, 356, 358, 359, 
373. 381, 382, 386, 394-422, 425,* which are entirely or chiefly 
based on the 7'abaqàt. a ; 

In Ansüri's work the saints are arranged by generations 
(tabaqa), six in nll but occasionally the biographies of the 
members of one fabaga are inserted in the section containing 
the stories of the shaykhs of a quite different period, especially 
in the second half of the book, 

This already imperfect order of arrangement .Jami changes 
into real chaos. Although, as was mentioned above, he 
usually reproduces the wording of Ansürli's text very carefully, 
in ^» modernized form, he tears to pieces the sequence of the 
narrative, changes the order of the anecdotes and even 
sentences, omits some of them, condenses others, etc.. and com- 
pletely disregards their original, as well as chronological, order. 
To be fair, he pays at the same time great attention to dates 
and is remarkably accurate therein as compared with many 
other hagiologists. He inserts into Ansürl's narrative a num- 
ber of additional anecdotes, and even entire biographies, 
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apparently from Yáfi'i and Hujfwirt. The number of such 
insertions is not large in the text corresponding to the first 
half of the 7'abegüt, but in the second they are so numerous, 
and are so often made hap-hazardly, that the integrity of the 
original work is entirely broken. It seems however that there 
, are only a few names in thé Tabaqgat which do not reappear in 

Jami's book, and so one may conclude that in spite of the 
great confusion the text of Ansürt's work is reproduced almost 
entirely. The omissions consist chiefly of quotations of Arabic 
poetry, of moral reflexions connected with the anecdotes, as 
well as of some opinions of Ansári which Jami apparently did 
not share. 

The information which Jami did not appreciate and 
usually omits in his book often contains references to early 
Sufic literature. The learned Ansüári undoubtedly took a great 
interest in it and probably read much of what he mentions. 
These books, of which only a few are extant nowadays, may 
be regarded as the sources of the Tabaqāt and therefore, in 
directly, of the Nafahat. For this reason it scems desirable to 
enumerate them here, and this list, based on the information 
of such a competent and trustworthy person as the Pir of 
Herat may be of some use to the students of Sufic literature. 

Unfortunately Ansürli is very often not quite accurate in 
his quotation of titles, and sometimes it is impossible to decide 
whether he has perused the works mentioned, or not. This is 
a list of the treatises. arranged chronologically. 

|l. ‘Abdu’l-lah Nibaj,a saint of the beginning of the IIIc. 
A.H., an associate of Dhü'n-Nün Misri (ef. Nafahat, pp. 10l- 
102, and Luma‘, ed. R Nicholson, preface, p. XXX). His 
a2, -Uf is mentioned (fol. 59): Gey j! 5 55,5 245 (US wots uj! 

2. Ahmad b. Abhi'l-Hawüri, d. 230 A.H. (ef. Nafahat, 
p. 72), or between 230 and 246 A.H. (see Luma’, ibid.). One 
of his books is referred to without title (£. 64v), and the Shaykh 
had perused it: p% (slo! oe! dem! QUST jo. © 

3. Harith b. Asad Muha@sibi, d. 243 A.H. (cb oe! j! Le 
Je $45» as Ansirisays. Brockelmann, Gesch. d. Ar. Lit., vol. 
i, p. 198, gives the date of his death as 213 A.H.). Besides 
A general notice of his literary works (f. 24), the titles of two 


of his treatises are given (ibid.): JL, ~U probably an inac- 
eurate reproduction of Ale! sole (Cairo, II, 87), mentioned 
by Brockelmann, loc. cit., and =< —55, apparently the same 
as Axa! Jis y Syne! oe (Brock, ibid., Ahlwardt Cat., No- 
2315). 

d Shah Shuja' Kirmanm, d. between 270 and 300 A.H. 
The whole complex of stories about this princely saint seems 
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to be largely a reproduction of folk-lore tales, probably of 
very old origin ‘Attar, I, 312-315, apparently used the same 
authority as Ansfrl, the difference in their texts being often 
only a question of wording. Quite possibly both borrowed 
this biography from the book of 'Abdu'l-Ilah Khafif Shirüzi. 
(see below, No. 18). It seems therefore quite surprising that 
not only various treatises are ascribed to him (f. 56. — 5 JL... 1, 
but that they even probably existed, because their contents 
are coneretely specified in some cases as (f. 56) Qs 393 Lu SS 
pe pc Lee yo cs) lac (cf. Najfahat, p. 95). Even ‘Attar, who 
only very rarely gives any dates or references to other books, 
mentions in his V'adhkira (ibid.) the book « £x! ŠT o ascribed 
to this saint; some of his epistles are also referred to in 
Luma’, p. 238 of the text. 

5. Muhammad b. Yüsuf Banna ath-Thaqafi, of Isfahan, 
d. 280 A H. (cf. also Luma', pref., p. XXIII). Besides the 
general mention of his works (Ale), f. 34v), two individual 
titles appear, i.e. JsJ | 5 Si) US and esu! QU (ibid.). 

6. Ishaq b. Awyyüb, probably of the same period (as 
Ansárl says (sy aU! sre Ly da 5,12). His small pam- 
phlet ( ,,2. f. 35v) is mentioned. 

7. Aba ‘Amr Nügani, also apparently of the same time, 
an early saint of Khorasan. His book referred to here is 
called —!.£/! 3x (f. 45v. It may be read also 3!,5/! dime ). 

S. Abū Said Kharraz, d. 286 A.H., a saint of very high 
repute (cf. f. 43v. , 23,5 pelin af sil x ). ‘Attar (1, 40) 
ascribes to him no less than 400 works, but Ansári, in spite of 
his great veneration, had probably never seen any one of them, 
and mentions only the fact of his literary activity (f 41, 
writes ). 

9. Llbrahim b. Ahmad Khawwas, d. 291 A.H. ( 3&2 ==) 5! 
‘if this date is correct as Ansari remarks). His ‘book’ 
(f. 78, —US ) is mentioned, and the Shaykh had seen it. 

10. ‘Amr b. ‘Uthman al-Makki, d. 291 or 297 A.H., the 
celebrated teacher of Hallaj (cf. also ‘Attar, IL, 36-40). He 
was the author of some treatises, apparently not quite orthodox, 
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and suffered persecution (f. 53 ~y—ie XE ot CEU y qud 


SF gy Ke jl y 333,5 age y 50,5). His ulas are mentioned 
on f. 85. — 


11. Abü'l-Qasim Juna 
e T'abagát, but only once a definite 
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title is given (f. 96). It is 4-U y=, most probably the same as 


s 
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Aspal! etil aw y! US (Cairo, IT, 87, see Brockelmann, T, 
199). 

12. Husayn-i-Manstir Hallaj, d. 309 A.H. Ansāri dis- 
cusses at length the question as to whether it would be com- 
patible with being an orthodox Muhammadan to recognize 
this personage asasaint. It is rather surprising, having regard 
to his strict opinions, that he decides to admit that Hallaj had 
been misunderstood. His * eloquent poetry ' (f. 86v. e j^) 
and some “unknown books" (ibid, «*,,«« 6 , ;LLG5 ) are men- 
tioned besides his (f. 103v) ge — 5 (which is referred to 
also in the Nafahat, p. 209). 

13. |) Abu'l- Abbas b. ‘Ata, executed in connection with the 
case of Hallaj, in the same year, 309 A.H.  Ansüri not only 
states that he was the author of some c—2oLz2: (f. 79v), but 


even describes them as follows (ibid.). 6; 5 $€5 .——— l) s, 
wl? ents s wlas vus v el? LE M o Ja Ss els? ec > qe 
Colt! oly TG SS! s 

14. Muhammad b. ‘Ali Tarmidhi, usually known as Abi 


Bakr Warraq. d. 302 A.H. (cf. Brockelmann, I, 199, where 
several of his still extant works are enumerated). Besides 


wiles (f. 70v) and — (f 72v), his p5 ,5!»5 (ibid.) and -Af 
Lie 5 elle (ibid.) are mentioned. — — 

15. Abū ‘Ali Jiizjant (Güzgani), Warráq's contemporary 
and fellow-countrvman, who also composed some works (f. 74. 
isles). Cf. also ‘Attar, II, 118 sq. and Nafahat, p. 143. 

16. Aba Bakr Wasiti, d. 320 A.H.. also produced a book, 
which Ansüri had an opportunity of seeing (f. 70): — kx 
AXRS pela as ef M DEP eM - 

17. Ytisuf b. Hamdan Susi, apparently of the same period, 
also produced some slaj (f. 76v). 

18. Abū *Abdu'l-lah b. Khaft/ Shiraz, d. 331 A.H. His 
book, which Ansá&ri calls (+) — gel! — (f. 31), probably 
not by its proper title, was apparently one of the chief sources 
of the Tabagat. This was not however the only work ascribed 
to that saint, because his Jl are mentioned on f. 118 (cf. 
also ‘Attar, II, 125). Ansári generously compliments him on 


the soundness of his religious and Sufic opinions, but at the 


same time be does not miss the opportunity of making rather 


unfavourable remarks, ascribed to contemporaries of that 


saint, with regard to his pride and self-aggrandisement. It is 


remarkable that this early attempt to record the history of the 
till young movement was not an isolated case. As we will 
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see from the next two numbers,! other Sufis in different corners 
of Iran tried to do the same. 

19. Abū Bakr Paykandi, apparently of the same period, 
a disciple of Abū ‘Abdi'l-lah Maghribi and the teacher of the 
next author, Abū Bakr Rázi. He wrote a book which Ansüri 
calls eon (f. 102v). : 

20. Abū Bakr Ran. He composed a go (f. 115v), on 
which Sulami's T'a'rikh-i-süfiyya was based. — 

21. Abū Said A'rabi, d. 341 A.H., was the author of 
several books (la f. 108v), such as ,.55,— ple 55 de, Us 
and aay 55 OC y> (cf. Najahat. p. 247). The titles are 
obviously not genuine, and were given probably by Ansürn 
himself merely to show the contents of these works. r 

22. Ja'far Khuldi, d. 348 A.H. (cf. Luma', pref., p. XVII, 
and ‘Attar, II, 283). Ansàáàri says about him (f. 109v) : 
und 5 ics =r (sic) 4,5 pee 9 Lisa , eo — > walo 

4 LE n j! c? vulp ee 

23. Abū ‘Abdi'l-lah Rüdbari, d. 369 A.H. (cf. Luma’, 
pref., p. XVIII, sq.). His book !,ās wot Us is mentioned 
(f. 122, cf. Nafahat, o. 300). 

24. Abii Nasr Sarraj, d. 378 A.H. (cf. Luma‘, pref., IV). 
It is very interesting that Ansüri not only had a poor opinion 
of his Luma’, but even denied Sarráj's authorship of it, as- 
cribing it to a different person, Abü Bakr Mufid, who died, 
according to Ansárl's statement, in 364 A.H. (cf. Nafahat, 
p. 220). It would be interesting to find if this is simply a 
misunderstanding. No person of this name appears in the 
Luma‘, at least R. Nicholson’s edition. Jami, who appar- 
ently has not seen the Luma‘, shows some scepticism towards 
this statement of Ansüri's; the original passage, not repro- 
duced in the Nafahat, is worth quoting (ff. 112-112v): 
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apparently did not agree with this and replaces the whole 
passage by a sentence referring only to Mufid (Nafahat, p. 220) : 
"adi AS STU lant 32 oni! st ty " 
25. Abi'l-Hasan Sayhi(?) or Subayhi, as in the Nafahàt, 
p. 182, and Luma’, pref, p. XXXII. He was the author of 
some treatises ( wavle) f. 80v), 


26. Abu'l-Itusayn Sallami, also apparently of the same 
period, is called (f. 95) po wale (cf. Nafahat, p. 186). 

27. Abi Mansur Mi'mar b. Ahmad Isfahani, was prob- 
ably still living in the beginning of the Vc. A.H. ( 6,5 Sa! 
ža D css ) Jami (Nafahat, p. 319) omits much of what is said 
about him in the Tabaqāt, as well as the titles of his books 
(f. 138) |, Us. 5! and eti eU (the title — — may be 
merely a heading of a chapter in one of these works). 

28. Abū Said Malins, a Heráti shaykh of the end of the 
IV and the beginning of the Vc. A.H. Ansfri relates from him 
only through an intermediate rawi. His book was probably 
called oy! (f. 70) or — onm! (f. 114v). 


29. Abū 'Abdi'r-Hahman Sulami, d. 412 A.H. (see about 
him above; also refer to No. 20 in this list) 

30.  Abü'l-Qasim Qushayrs, d. 465 A.H. It is difficult to 
decide whether Ansáür has read his well-known Risāla. Al 
he says is (f. 138v) : 
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It is obvious that this list does not represent the full 
extent of Sufic literature in Ansüri's time. Many works prob- 
ably already existed, and new ones were in process of compo- 
sition, e.g. the well-known Aashfu'l-mahjab. On the other 
hand it seems probable that not all works enumerated here 
were of purely Sufic content. Possibly also some of them 
were attributed to various saints by their pious admirers simply 
by way of veneration. 

It would not be out of place to look into the question of 
Ansari’s own works. Some of them, namely his Munajat and 
Manazilu’s-sairin, the latter in Arabic and Persian versions, are 
very common and well-known. The others, Kanzu's-salikin ' 
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and nisu'l-muridin wa shamsu'l-majalis (containing the story 
of Y üsuf and Zulaykhaé),' are also known. All the more reason 
to expect that they were known also to Ansürl's devoted 
disciple, who naturally would not neglect them when com- 
piling the Z7'abagat, just after the Shavkh's death. But 
although he dwells much on Ansári's talents as an Arabic poet. 
quotes occasionally his Munajat, and refers to some of his 
notes (lèy, a ),* he does not say a single word about any of the 
other works. Jt is interesting that he mentions a work by 
Ansüri which is probably lost, his Magamat. The details which 
he gives are not sufficient to form an opinion about the real 
nature of this work and to decide whether it would be possible 
to suggest that this work is identical with Mand@zilu’s-satrin 4 
It is noteworthy that there is also no allusion to the Shaykh’s 
— poetry, so plentifully quoted in the works ascribed to 
iuum. 
Il. @ushayriyya. The well-known treatise of Abi’l- 
Qasim Qushavri of Nishapur (d. 465 A.H..1072 A.D.) was left 
almost unused by Jami. He refers to is as an authority only 
twice (pp. 4 and 89), and although he mentions Qushayri him- 
self more than half a dozen times, the latter is not referred to 
asa rawt. His biography (p. 355) is very short and based on 
Kashfu'l-mahjüb. 

Hl. Kashfíu'l-mahjüb, by ‘Ali b. ‘Uthman al-Jullábi al- 
Hujwiri, d. between 465 and 469 A.H./1072-1076 A.D. It is 
one of the favourite sources of Jami, being referred to often. 
Jami uses his narrative chiefly for additional anecdotes, inserted 
in tbe text taken from other works, especially the T'ahbagat. 
The biographies which are entirely or chiefly based on this 

* work are not numerous (Nos. 351, 353, 354, 355, 365, 367—309, 
374—380). Hujwiri's own biography-(No. 377, pp. 358—359) is 
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| The same can be also said of this work (see the preceding footnote). 
There was a copy of it known in tho India Office library (see No. 1458 of 
Ethé's Catalogue), and I found another in Turkestan (now in the Asiatic 
Museum, Petrograd). On the whole one is much inclined to think them 
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one of the vaguest in the Na/ahat and is i 
of the Kashf esti fal is baeed on an analysis 
. I need not dwell on the value of the information found in 
this work, and may refer the reader to the notes in Prof. R. 
Nicholson's translation, published in the Gibb Memorial Series, 
Vol. XVII, 1911, which is of great help to every student of 
Sufism. I will add only a few words about the editions of the 
original text. It was lithographed several times at Lahore. 
but a better lithography appeared in 1914 at Samarqand. 
About 25 vears ago it was critically edited in Petrograd by the 
iate Prof. V. Zhukovsky, from several good MSS. This edition, 
however, was not issued to the public, because the editor did 
not wish to publish it without an introduction, for which he 
was arranging to secure extracts from various rare MSS. The 
matter was continually postponed, until Prof. V. Zhukoveky 
suddenly died in January 1918. ; 
IV. Works of ‘Aynu'l-Qudat Hamadans, with his original 
name of Abüu'I-Ma'alt (or Abü'l-Fadáil) *Abdu'l-lah b. Muham- 
mad Miyanaji, executed ca. 533 A.H./1139 A.D. He was the 
author of the well-known Tamhidat, sometimes called also 
Zubdatu'l-haqaiq (as in the Nafahat, p. 476. Cf. also Bachau 
and Ethé, Cat. of the Persian, ete,, MSS. in the Bodleian library, 
No, 1247), and of another, much rarer, work on Sufism, a 
collection of his epistles (a MS. of it is described by Rieu, 
Cat. of the Pers. MSS. in the British Museum, vol. I, p. 412). 
Jami calls it Maktübat (cf. pp. 350 and 474), and it is most 
probably identical with what he calls Rasail (pp. 350, 374, 


.375). These works, especially the letters (as it seems), were 


freelv perused by Jami, but it is very difficult to state pre- 
cisely which biographies afe based on them because the Maktü- 
hat, which are rare, are not accessible in Calcutta. The notices 

robably extracted from them may be Nos, 79(?), 369, 370, 
383(1), 429, (431—432?), 452—458, etc.  Theirauthor's biography 
(No. 456, pp. 475—477) is also very vague and based on his own 
works, chiefly T'amhidat (cf. p. 476). 

V. Biography of Ah -- Jam. Strange as it may seem, 
whilst the greatest Sufic saints and most talented Persian poets 
were only rarely honoured by biographical monographs, there 
were several, at least four, compositions of this kind de- 
voted to the life of an illiterate darwish of local importance, 
Ahmad-i-Jim, who died in 536 A.H./1141 A.D. J have already 
given some information on this point,’ and here only a few 
words are sufficient. These books were composed: by Imám 
Muhammad Ghaznawt, a learned divine, who for some reason 
associated himself with Ahmad; another work, also by a 
disciple of that saint, Ahmad -i-Tarakhistánt. It is uncertain 
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whether a biography by Taju’d-Din Muhammad Bizjant was 
really written, but another existed for certain, composed by 
Zaynu'd-Din Abū Bakr Taibadi, d. 791 A H. And the latest 
of all, of which a fragment was published by me in the paper 
referred to in the footnote, was written by an anonymous author 
about 840 A.H. (this year is mentioned in it as ' current à t 

The Asiatic Society of Bengal possesses another copy of 
the last mentioned work (marked E 64). The title is given m 
the preface as Khulasatu'l-imaqamat, but the author's name 
remains unknown. ‘The MS. is very defective, because in addi- 
tion to many lacunas it is badly mutilated by a book-binder, 
who pasted broad strips of (non-) transparent (and rapidly 
deteriorating) paper quite needlessly all over its pages, thus 
rendering them illegible. A collation shows that the fragment 
which Is already published contains the most Important part 
of the book. The remaining. portions deal with spurious 
' miracles,” and the preface seems to be a forgery. 

It is not superfluous to mention that an old copy of an 
early biography of Ahmad-i-Jàm, possibly one of the two 
earliest compositions just mentioned above, was acquired in 
1916. in the Caucasus, for the Asiatic Museum of the Russian 
Academy of Sciences. The MS. is slightly defective in the 
beginning so that the nuthor's name is not to be found, but it 
contains a continuation to about the time of the Mongol 
invasion, dealing with the lives of Ahmad's descendants. It 
seems most probable that this work was one of the chief 
authorities of the compiler of Khulasatu'l-maqamat.! 

A collation of the text of the last mentioned work with 
corresponding portions in the Nafahat shows that they coincide 
only in the wording of the quotatións from the early mono- 
graphs. But it is impossible to maintain only for this reason 
that Jami did not know this work of his contemporary. He 
may have changed the wording simply to condense it. As 
usual, he splits up the narrative into several separate bio- 
graphies (Nos. 387—392, 426, 427), and uses this materinl also 
for the amplification of other stories. : 

VI. iography of Abū Said. Similar difficulties as in 
the case of Ahmad-i-Jäm are to be met with in the question 
of the sources of Jami's materials for his biographies of Abu 
.Sa'id b. Abt'l-Khayr of Maybana and his associates. Two 
early works dealing with his life are known at present, and 

re accessible in an excellent edition of Prof. V. Zhukovsky, 
4299. The older, and smaller, work is usually called Halat wa 








another rare MS. in the library of the A.S.B. (E 20). 
| , or rather one of 
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is, however, much more interesting from the philological point of view. 
than for a student of the history of Sufism. 
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sukhanan-i-Shaykh Abi Sa'id, whilst the other beara the title 
Asraru't-tawhid fi maqgamati'sh-Shaykh Abi Said. The latter 
was composed between 553 and 599 A.H./1157-1203 A.D., by 
the saint's great-great-grandson, Muhammad b. al-Munawwar. 
So far as its contents are concerned, Jami's (as well as 
"Attár's) narrative agrees entirely with these early works. 
Only a few aneedotes are not found in them although they 
appear in the Nafahat, but it is obvious that they may have 
been added from othersources. But in spite of this agreement 
the wording is invariably different, and although these changes 
may have been introduced intentionally, there are no definite 
grounds for either accepting or rejecting the suggestion about 
Jami's borrowing from the treatises named above. There 
exists a possibility also of the existence of some earlier works 
which have not come down to us.' Besides, the section of the 
Nafahat, dealing with biographies of Abū Sa'id and Ahmad-i- 
Jam with their associates is one of the most difficult to 
analyse because the anecdotes from various sources are ex- 
tremely intermixed here, invariably without any acknowledg- 
ment as to their origin. With some degree of probability it 
may be suggested (basing identification chiefly on the identity 
of the contents), that if the treatises mentioned above were 
perused by Jami, then Nos. 236(?), 353, 354, 357, 360—389?) 
371, 372, 350, 385(?) were chiefly based on them. 

VII. Works of Ibnwu'l--Arabi. The classical works on 
Sufic doctrines by Muhyi'd-Din Muhammad b. ‘Ali surnamed 
Ibnu'l-Arabi, d. 638 A.H./1240 A.D., were freely perused by 
Jami who knew them well (and even composed a commentary 
on some of them). The majority of extracts are taken from 
Fusüsu'l-hikam?* and Futühatu'l-Makkiyya, referred to scores 
of times, but still more often reproduced without an acknow - 
ledgment. The biographies which are entirely derived from 
these treatises, or based on them in an essential degree, are 
probably Nos. 320(?), 371, 385, 432, 433, 523, 526-528, 535, 
537, 562, 578-611, as well as some notices on the lives of the 
early saints inserted in the portion corresponding to the first 
half of the 7'abaqat. 













v VII.  Mirsadu'l-ibad, by Abū Bakr ‘Abdu'l-lab b. Mu- 
F hammad Rāzī, surnamed Najmu'd-Din Daya, d. circa 650 
A.H./1252 A.D. His work is well known in many MSS. It 
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was lithographed at Tehran, 1314 A.H. Besides, there is an 
old lithography of a collection of extracts from it. Jami 
mentions this book only once (p. 409), and apparently made 
little use of the interesting information it contains. 

IX. Lama‘at, by Fakhru'd-Din *Iráqi, whose real name 
was Ibrahim Hamadiani, d. 688 A.H. 1289 A.D Jami was 
particularly fond of this little treatise on which he composed 
his well-known commentary. He quotes it on pp. 427, 649, 
and refers to it on pp. 700-701, in the long biography devoted 
to the saint. There are indications that he used it in other 
places also. 

X. Mandgibu'l-arifin, by Shamsu'd-Din  Afláki, who 
composed it between 718 and 754 A.H./1318-1353 A.D. Jami 
does not mention the title of the book or its author's name, but 
his narrative of Jalálu'd-Din Riimi and his associates follows 
closely that authority in contents and arrangement, although 
Jami entirely changes its spirit, adding many hostile remarks, 
ete. The extracts comprise Nos. 488-404, and as they are found 
in the middle of the narrative apparently derived from a work 
of the Ville A.H., /qbaliyya (see below No. X11), it is also 
possible that Jami reproduces them from this work and not 
directly from the Managibu'l-arifin. Jami was not alone in 
his hostile attitude towards the last mentioned treatise, be- 
cause many pious persons objected to it. So in India, towards 
the end of the VIIIc. A.H., Ahmad b. Muhammad, a disciple 
of the famous Jalalu'd-Din Bukhari (d. 785 A.H.), thought it 
useful to prepare a new edition of it, eliminating all passages 
which might displease the fanatics. 

XI. Works of Yafi'?, or, with his full name, *Afifu'd-Din 
'Abdu'l-lah b. As'ad Yafi't, d. 768 A.H./1367 A.D. The rich 
hagiological material given in his works was much appre- 
ciated by Jami who borrowed from it considerably He 
refers to YA&fil very frequently, and probably omits to 
acknowledge his borrowings in at least as many other cases 
But it is extremely difficult to determine for certain where he 
borrows directly from that source, and where indirectly 
through other works which were also based on the same author- 
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Nafahüt consists of extracts from a work which apparently i5 
no longer extant. It wasa collection of sayings and teachings 
of an eminent Sufic saint of the VIIIc. A.H., Ruknu'd-Din 
Aláu'd-Dawla Samniint, edited by his disciple Amir Iqbal 
Sistani (see pp. 483 and 504). Jami often refers to it merely 
mentioning the name of *Al&u'd-Daula. The title only is 
referred to on pp. 545, 644 and 685. As no copy of this work 
is accessible, it is impossible to identify .Jami's borrowings 
in detail, but, roughly speaking, all the biographical notices 
163—505 have some connection with it, perhaps also Nos, 320- 
= 323, 538, 563, whilst in the former section Nos. 469, 483, 484, 
are doubtful, and Nos 488-494, as we have seen, may have 
been extracted by Jami directly from the Manaqihu'l-‘a@rifin. 
This work, /qba@liyya, contains much interesting information. 
judging from Jami's extracts, and its recovery would be of the 
zreatest use to students of the spiritual life of Persia. 

XIII. Latàif-i- Ashrafi dar biyan-i-tawaif-i-süfi, composed 
about the middle, or in the second half, of the Ville. A.H., in 
India, by Nizámu'd-Din Gharib Yamanl, a disciple of Sayyid 
Ashraf Jahüngir Samnáni (d. circa 840 A.H./ 1436 A_D.), and, 
based chiefly on the sayings and the instruction of this saint ' 
This bulky work contains a great deal of biographical material, 
usually based on the works of Yàáfij, Ibnu'l-Arabi, even 
Ansürl's Tabagat, and perhaps on some other sources which 
have not come down to us. It is impossible to be certain that 
Jami really used this book, because he does not mention its 
title or the author's name. But there is an important section, 
Nos. 565-577, dealing with the biographies of the famous * 
Persian Sufic poets, the text of which, on collation, /iferally 
corresponds to the portion of Latai/, dealing with the same 
subject. 

As no earlier work, from which these biographies mav 
have been taken by both, can be suggested at present, the oniy 
conjecture which remains is to think that Jami really borrowed 
them from Nizámu'd-Din Gharib. 


Besides these principal sources Jami probably perused 
occasionally the materi found in the well-known Arabic ' 
works on Sufism. But sometimes he gives extracts from some 
rarer books, such as the K itabu'l-anwar ri kashft'l-asrar of Shaykh 
Rüzbihán al-Baqlt (p. 288), as well as from compositions of 
other writers, 'Izzu'd-Din Muhammad Kashi (whose whole 
biography, No. 503, consists apparently of quotations from 
















| See Rieu, Catalogue of the Persian MSS., vol. I, p. 412. He men- 
tions extracts from this work, on BN 1042, but complete MSS. 
of it exist in the library of A.S.B. (E 168) and in the BGhar collection, 
Imperial Library, Caloutta (No. 175 of the Catalogue). | 
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his own works), and Sayyid ‘Ali Hamadāni (in his biography, 
No. 478). 

The notices on some early Sufic saints of the Chishti 
affiliation in India (Nos. 513 and 514), if not taken from the 
Lataij-t Ashrafi, are perhaps derived from some early work of 
Indian origin. 

There remain a number of biographies, about whose 
origin nothing definite can be suggested. Most probably all 
of them are taken from the sources enumerated above, but 
were either placed out of their context, or had their wording 
much changed by Jami who did not trouble to mention his - 
authorities Such are Nos. 20, 21, 31, 34, 37, 38, 41, 77, 79. 
129, 154, 171, 185, 205, 383, 384, 393, 428 (probably taken 
from the works of Ibnu'l “Arabi, Yafi't and Huiwiri, or from the 
same sources as those of the biographies of Abū Sa‘id and 
Ahmad-i Jim). Nos. 515 and 539 I cannot trace at all 
Nos, 551—558 may be either direct borrowings from Yiti't, or 
may have been taken from Lataif-i-Ashrafi and altered in the 
wording. 


(Norre.—No. 433 in the Nassau-Lees' edition is a mistake, 
it is merely à continuation of No. 432. "The separate biogra- 
phies, omitted here, are found in other editions, Nos. 359 bis 
and 468 bis. The first probably belongs to the same source as 
that of.the group of Ahmad-i-Jám's associates, the second is 
apparently due to .Jami's own pen.) 


ADDENDA. o To p. 385. Another copy of Ansfiri’s TabayGr is in 
the Nüri *UthinB8ni libr. at Constantinople, No. —— 

It is dated 839 A H.. but seems to be nob m correct ha M UE di fe 
Cf. L. Massignon, La passion d'al-Hallnj, 1922, vol. e DOE 
1059. A page of ite text is reproduced, ibid. vol. I ' plate KE | 
368).—(6). op 388. There was yet another work on tho early eed. - 
bandis, comp. towards the end of the VIIIc. A.H. by Salál; b. Mubarak 












Bukhüri, i.e. Anisu't-tülibin wa wea'datu's-sülikin (Ethó, Cat. —— ee 
in India Office libr., No. 1851; also MS. A.S.B., E 23}. — (c). 

note 1. Other copios in ae mame libraries : ir Eten : 677: 
'Umümi, 157; see L. —— op cit, vol ll, Bibliographie, N o. 
170.— (d). eng p. 400. was vot another revised edition of the 
M " — muandqib-3 awityü awliyatltah, prepared in 947/1540 


by ‘A be. Thaw (see Ethé, op. cit.. No. 631). 
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28. An Ismailitic Pedigree. 


By W. Ivaxow. 
, 


| A manuscript in the collection of the Asiatic Society of 

Bengal, marked Na 106 (or old No. 419), contains a rare Per- 

san work, in mathnawi verse, with the title Lama‘atu't-tahirin, 
! composed in 1108 A.H /1697 A.D.! The copy itself was prob 
ably also transcribed about the same time. i e. the beginning 
of the XIIe. A.H., and is still in fairly good condition. 

The work contains an exposition of the system of Shi ism. 
It is extremelv lengthy (about 500 folios), and. at the same time, 
as remarkably dull as verbose, consisting of a real deluge of 
words in flowery combinations, but with very little tangible 
sense or ideas behind them. It is divided into a prose intro- 
duction and 110 lama‘as (to correspond to the numerical value 
of the letters of the name “Ali). It would require too much 
space to reproduce their headings here. The poetical author has 
wiven them a very rhetorical and bombastic form so that many 
of them are monstrously inflated, occupying no less than half 
a page. 

The author, Ghulám- Ali b. Muhammad-Alt b. Ahmad 
(the latter apparently being surnamed Tüm), a native of the 
Deccan, as can be gathered from his allusions, used the takhallus 
Ghulam or Ghulim&. I have not been able to trace him in 
any work, accessible to me at present, dealing with the biograph- 
ies of Indian poets. Most probably the author's poetical 
activity was of a purely accidental nature. and the production 
of his book was primarily an act of pietv. At all events his 
persistent desperate struggle with verse does not show any 
great poetical talent. 

The Shi'ite principles, expounded in the work, have a 
strong flavour of sectarian tendency Here and there they re- 
call the dogmas of Ismailism, but such passages are always 
very elusively worded. In addition to this the author has 
made much use of the Sufic speculations—a popular device of 
all the * heretical’ writers of the later period. 

Not content with this, the author also makes extensive 
" use of the principle of fagiyya, which allows one-to pretend 
E | outwardly to comply with the teaching of another sect or 
Ps. + eligion by way of precaution intended to frustrate the sus- 
picions of persecutors. This is apparently the reason not 


it article by tho late I. Goldziber, 
, 1906, pp. 213-226. 


wor 






























404 Journal of the Asiatic Society of Bengal. [N.S., XVII m" 


only for lengthy and exaggerated eulogies of the first three 
caliphs (Abū Bakr, ‘Umar and 'Uthmán, much hated by all 
Shi'ites, even the most moderate), but also, strange as it may 
seem, for the direct dedication of his work (which is clearly of 
suspicious orthodoxy), to the fanatical Sunnite ruler Aurangzib 
(f. 2v. and the whole of the 78th /ama‘a), who, one has reason 
to think, could hardly be much pleased with this unsolicited 
token of his subject's affection. 

The work itself would for these reasons hardly deserve 
much attention. But at the end of this copy there is added a 
pedigree of a saint, Sayyid Shah Mir Muhammad Musharraf, 
apparently the author's spiritual guide. This postscript is in 
the same handwriting as that of the whole of the volume, and 
many allusions to various ancestors of the saint are to be found 
throughout the text. Therefore there is no doubt as to their 
internal connection, and it is very probable that this pedigree 
dates from the same period as that in which the book was 
composed, i.e. the end of the XI or beginning of the XII c. 
A.H. On examination the pedigree proves to be of Ismailitic 
origin, and follows the main line of the Imams as far as the 
fall of the Alamut dynasty. 

In my previous publication on Ismailism,' I discussed the 
question of the importance which may be attached to the tradi- 
tional sectarian version of the ‘chain’ of their Imams. Our 
information about it is as insignificant as about other points 
of the history of the movement, and therefore every chance of 
shedding some additional light on it cannot be welcomed too 
warmly. In the present case the information is especially valu- 
able, because our document shows what the tradition was some 
250 years ago. At the same time we have every reason to be . 
sure that the version represented here can be only traditional. 
The descent from the heretical rulers of Alamut would not ap- 
peal to any non-sectarian. But if the pedigree was intended 
to command the respect of the Ismailitic community, it would 
be not only unwise, but perhaps even incompatible with the 
sanctity of the tradition, to introduce a new version. 

In order to save space as much as possible, I will take here 
for granted the acquaintance of the reader with the contents 
of my ' Ismailitica,’* and I will only point out the divergencies 
between that, modern, version, and this, older one, in the pre- 
rent pedigree. 

As usual in documents of this kind, the persons are enu- 
merated here in the ascending, genealogical order: so-and-so, 
son of so-and-so, son of so-and-so, etc. The pedigree, which is 








.! T«mailitica, I-II, Memoirs of the Asiatic Socioty of Bengal, vol. 
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called here kursi,' traces the origin of the saint in question up 
to Adam, but I omit, for the sake of brevity, all the legendary 
ancestors before ‘All, and give the names in the reverse, descend- 
ty order : 
"The generations 1—5 are the usual: ‘Ali, Husayn,* Zaynu'l- 
- Abidin, Muhammad Bagqir, and Ja'far Sadiq (the latter with 
the epithet /mam-i-Natiq). No. 6 is lama'tl, called here Imam- 
zada. No. 7— Muhammad, called as-Sabih (1—not very legible). 
The next three generations, corresponding to the first * dark 
period,” are: No. 8— Ahmad ar-Radi (or Rida ?), instead of 
Wafi Ahmad of the modern version; No. 9—Muhammad at- 
aqi, as usual; No. 10—Ahmad al-Kūfi, instead of Radi 
'Abdu'l-lah. The latter name is an obvious variant for al- 
Wafi, because they can be very easily confused in careless 
handwriting. Which is correct, it is difficult to say. Besides, 
it seems quite possible that Nos. 8 and 10 are transposed either 
in the old or in the new version, and there may be little doubt 
as to their identity in both pedigrees. 
The members of the Fatimide dynasty are enumerated in 
- their usual order, although their names are particularly badly 
misspelt or entirely wrongly reproduced. No. 11—‘Abdu'l-lah 
‘ (for ‘Ubaydu'l-lah) Mahdi*; No. 12—Muhammad (for Ahmad) 
al-Qàim; No. 13—Mawlana Isma‘il al-Maghribi*; No. 14— 
Mawlüán& Mu'izzu'd-Din (for Mu'izz li-dini'l-lahi): No. 15— 
Nizüár*; No. l6—Mawláná Ibrühim*; 17—Mawlana ‘Ali az- 
Zahir (here by mistake Tahir); No. I8—Mawlán&á Muhammad, 
surnamed (as stated in a gloss) Shih Diyáu'd-Din. This name 
is obviously misplaced, and if it belongs to the pedigree at all, 
probably pertains to the period after the Khudiwands of Ala- 
mut. No.19—Mawláná Mustansir (here wrongly Mustanziry : 
No. 20—Mawlana Nizar. 

Next comes another ‘dark period,” which preceded the rise 
of the Alamut dynasty. The original text at the scribe's dis- 
posal was probably also not good. No. 21—Mawláná Ahmad 
al-Munzir (sic ?—perhaps for al-Muntazar?).* As in the pre- 
ceding ' dark period’ the order of the three names may be con- 





|! This is an abbreviation of kursi-nüma, both very common terme 
m amongst the sectarians and darwishes. It can be translated: (*list 
of those who occupied) the throne." 
? Hasan, as at present, not included in the pedigree. as not a parent 
z of other Imams in thia line. 
| 5 A gloss: Mawlán& Muhammad Mahdi. 
|» * i.e. al-Mansür. : 
5 Sic, without the title * Mawl&n&,' He is usually known as al-*Aziz. 
6 J ng from his position, he must bo al-Hakim, Abū *Ali Manaür. 
is called al- ür biamri'hlahi Tails, 
(this was an altogether different prince, 524—_ 


: ‘Ali —— 
lu padece vVReibn ith lace is occupied by Sh&h Qahir. There 
r for Jalalu'd-Din. 
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fused; No. 22-—-Mawlánàá ‘Ali al-Hádi (he stands nowadavs 
first of the three); No 23—Mawlan& Muhammad al-Muhtadi 
(probably a variant to the modern Muqtadi). It is remarkable 
that while the names do not coincide completely with those 
in the modern version, the number of generations remains the 
same 

The names of the Khudāwands of Alamūt are given in the 
correct order although some of them are not accurately re- 
produced: No. 24—Mawlüánüá Hasan al-Qaim: No. 25— Kiyá 
, WS sic!) Muhammad; No. 26—.Jalàlu'd-Din Hasan (with 
the epithet Kabir here); No. 27; —Mawlánàá 'Aláu'd.Din (here 
Aliyyu'd-Din) Muhammad: No. 28—Mawlánü Malmiad (sic) 
Khürshah | 

Then follows an entirely unknown period. From the 
difference in the names found in both versions it is fairly cer- 
tain that we have two different lines of the family. But where 
these two branches become separate one from the other is 
difficult to determine. I feel almost sure that at least two 
generations are identical, i.e. No. 20— Ahmad al-Qüim, which 
may be a variant of QAsim in the modern version, as well as 
No. 30—Shah Khürshüh, with a gloss ‘surnamed Shams-i- 
Tabriz, probably the same as Shamsu'd- Din of our contem- 
poraries, : 

The remaining 9 generations are: No. 31 —Muhammad- 
Sháh; No. 32—Ibrahim Mu'min-Sháh; No. 33—Shah Taàáhir*; 
No. 34—Shāh Radiyyu'd-Din 'Ali?*: No. 35—Sháh Sadru’d- 
Din Muhammad; No. 36—Shah Khudábakhsh ; No. 37—Shah 
'Aziz; No 38—'Abdu l-'Aziz, ‘who after the death of the blessed 
saint, his father, lives (adorned with) glorious qualities’; No. 
39—Savyyid Shah Mir Muhammad Musharraf. 

Thus we have in all 38 generations (No. 18 is out of place 
and itis difficult to find whether it belongs to the pedigree atall). 
This agrees fairly well with the ' pace ' of the modern version 
containing 48 names; the difference of 10 generations is in 
agreement with a period of 250 years. | 

It is not my intention to undertake special research for 
identification of the person of the saint whose pedigree is here 
discussed, or of the locality in India where he lived and was 
worshipped. Perhaps some one else interested in this field of 
Indian antiquity may care to attempt literary ' excavations ' 
in this direction. And I feel sure that such research might 
lead to finds of exceptional interest. 











—Ám 





* V A gloss: a5 yo AU! yy) sepius yale NUS pee esL! 5559. 
5 A gloss: Haydar. 








29. Contributions to the History and Ethnology of 
North-Eastern India—1V. 


Bv H. IZ. SrAFPLETON, LE S., Special Officer, Dacca U niverstt, 


BENGAL CHRONOLOGY DURING THE PERIOD OF INDEPENDENT 
MUsLIM Rowe 


Part I, 685-735 A.H. (1286-1334 A D.) 


Shortly after the issue, in 1911, of the first Catalogue of 
tons in the Shillong Cabinet the writer had the singular good 
fortune for a numismatist of discovering a Muhammadan cul- 
tivator at Singsri, on the Lakbya River, north of Dacca 
District, who was in possession of a large number of mediaeval 
Bengal coins. Among the coins that he produced when 1 first 
visited his village was one of the hitherto almost unknown 
Hindu King Danujmarddana (c. 1416 A.D.); and in conse- 
quence of winning his confidence at our first interview, the 
man gradually got into the habit of bringing me coins to select 
from whenever he found himself in want of ready cash. In 
this way, within two or three years, a very representative 
series of Bengal coins of the Sth and early 9th centuries of 
the Hijra was accumulated, and, in 1914, I felt myself in a 
position to carry out for at least this period of Bengal history 
the same sort of survey that I had made in 1910 for the 
history of Assam from 1513 A D. to the advent of British rule 
Not only was my own collection available, but there had been 
important finds of coins of the same period at Enayetpur, 
Mymensingh in 1909; at Purinda, Dacca, in 1910;at Rupai- 
bāri, Nowgong. in 1911;and at Kastabir Mahalla, Sylhet, in 
1913; all of which were then uncatalogued. The war, however, 
intervened ; and I was only able, before leaving India, to 

| describe a few coins of the same provenance as my own in 
< the Dacca Review for April, 1915. 
: On my return to India at the end of 1919 I found that the 
enforced delay had not been without a large degree of compen- 
sation. In the interval, a supplement to the Shillong Cata- 
logue had been published : and further interesting finds of me- 
diaeval Bengal coins had been made at Rautkhai (Svihet) 1914, 
‘Khulna District in 1915, Kankaribaigh (Sylhet) 1916, Bashail 
(Sylhet) 1917, and Murapara (Dacca District) in 1919. Teo 
some extent I even found myself forestalled by a discussion 
o£. the ir à find that obtained for its author (Babu 
alini Kanta Bhattasālt, M.A., Curator, Dacca Museum) one 
Griffith prizes of the Caleutta University in 1920 ; and 
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I am glad to acknowledge, to begin with, that his careful des- 
eription of the Murapürá coins has been of much assistance to 
me in discussing the period covered bv these particular coins 
I regret, however, I cannot agree with many of his conclusions 
(especially when he bases them on unwarranted criticism of 
Mr. Thomas’ pioneering work on Bengal numismatics) ; and 
as, in the cases of most of the Kings concerned, independent 
material is now available on which a complete historica analy- 
sis of a considerably longer period than the Curator of the 
Dacca Museum dealt with can be based, I am ina position to 
carry out the survey of the field that I was on the point of 
making in 1915 with even greater prospect of arriving nt the 
truth than I could have hoped for six years ago, 

Before passing on to the paper, I should also like to ac- 
knowledge the generous assistance that I have received from 
all custodians of national and provincial collections of coins 
that it was necessary for me to consult. Mr. J. Allan. of the 
Department of Coins and Medals at the British Museum, be- 
sides supplying me with casts of an important coin that does 
not seem to have been previously noticed, afforded me free 
access to the Bengal coins in his charge. Dr. D. R. Bhandar- 
kar and Monsieur A. Foucher, Superintendents of the Archwo- 
logical section of the Indian Museum, allowed me to check 
the readings of all the Bengal coins in the Indian Museum 
cabinet; while the courtesy of Mr. A. W. Botham, CIE, 
Chief Secretary to the Government of Assam, as well as that 
of Monsieur Foucher, has enabled me to reproduce several 
important coins in Plate X. The opportunities I was given 
by these gentlemen of re-studying every Bengal coin included 
in the Indian Museum an4 the Shillong supplementary Cata- 
logues will sufficiently explain the varia: lectiones in the case 
of certain coins already published. I would also mention in 
conclusion that I am indebted to Babu Nalini Kanta Bhatta- 
sali for the excellent photographs of the coins given in Plate X. 


THe BarBANI KiNGs or BENGAL. 
Vastruddin Mahmud, c. 682-690 A.H. 


Ihe annals of independent Muslim rule in Bengal are 
usually taken to commence with the reigns of F'akbruddin 
Mubarak and his rivals ‘Ali Shah and Ilyás Shih, but except 
for the incidents that led to the extinction of the earlier line of 
Balbani Kings and the temporary re-appoingment of Governors 
po my 

| A.H., there is no! , to distinguish the —— — 
Balbani Koga from —— the Muhammadan (and Hindu) 
Kings who ultimately succeeded them. I therefore propose to 
begin with a survey of the numismatic and 
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now enables us to fix the chronology of the Balbani IK ingre 

with a fair degree of accuracy. | 

The immediate cause of the establishment of the first 

descendant of the Dehli Emperor Balban, as ruler of Bengal, 

was the successful suppression by Balban of the insurrection of 

Tughril, a favourite slave whom he had made Governor of 

Bengal. About 680 A.H. Tughril had become very powerful. 

owing to the booty he had obtained from a successful interven- 

tion in the affairs of the independent Hindu Kingdom of 

Tipperah, and had been induced to declare his independence 

[ under the title of Sultan Mughisuddin.' Two generals who 
were sent against him by Balban were defeated, but when 
finally, about 682 A.H., Balban in person took the field. Tughril 
was slain on the borders of Tipperah. After savage retribution 
had been made in Lakhnauti on Tugbhlril's adherents, Balban 
returned to Dehli, leaving Bengal in charge of his vounger son 
Mahmüd, commonly known as Bughré Khan, who was invested 
at the same time by his father with many of the insignia of 
regal power. Four years later Balban died, having previouslv 
nominated Kai Khusrü, the son of his deceased elder son, as 
his successor at Dehli. The nobles then in power about the 
throne preferred, however, a son of Bughr&a Khan called 
Kaiqubad, whom they made Sultán with the title of Mu'iz- 
zuddin. This led Bughrá Khan to declare his independence in 
Bengal with the title of Násiruddin, and he even made a 
faint-hearted attempt to claim the throne of Dehli by force of 
arms. He was ultimately, however, persuaded to return to 
Bengal without fighting, nor did he even take any active steps 
to revenge the death of his son, two years later, in 688, when 
Kaiqubád was assassinated and Jalaluddin Kbilji became 

Sultan of Delhi in his stead. | 

All this we know from the narration of Ziituddin Barani : 

— but in spite of Barani's assertion that, on the accession ol 
Kaiqubüd, Mahmüd struck coins, bearing his newly assumed 
title of Nüsiruddin, neither coins nor inscriptions in the name 
of Nasiruddin have yet come -to light, and thus, for historical 
purposes, this King must remain for the present almost a 
cypher. The only fact that corroborates Barani’s account 


— — — — — 








Ji 
p i Babu Kailash Chandra Singha, on pp. 30-31 of his ARüjamülà (a 
e history of Tipperah, compiled from local records: printed in 1303 B.S, = 
e. 1890 A.D.), states that Tughril's reason for invading Tipperah was to 
* support Ratnafa (the exiled youngest son of Mahár&jà Dungurí& of 
Ti rah) against his eldest brother Rajafa, who had succeeded his 
| talhet on the throno. - R4j&f& was slain in battle, and when Ratnafā 
| ascended the throne he presented Tughril with a Vek-Mans (Jewel from a 
Frog's head) and 100 elephants. In return Tugbril conferred qn him the 
title of Manikya, which the ruling Princes of Tipperah have ever since 


— . . * Elliott and Dowson, History of India as told by ite own Historians. 
HTT, pp. 112-122. — x 
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is that Mahmud's son, IKaiküüs, by using on his coins (as well 
as in one of the mosque inscriptions of 697 A.H. noted below ) 
the title Al Sultán ibn Sult&n ibn Sultan implicitly claims 
independent rule for his father. Ibn Batütah states! that 
Nasiruddin died in Bengal ** some years after” his visit to his 
son Mu'izzuddin in 686 or 687. We may therefore reasonably 
assume the minting of coins by Kaikaüs in 690 shows that the 
deuth of Nüasiruddin occurred either in the same or the preced- 
ing year. | 


Ruknuddin Kaikaus (690-701 4.H ). 


The first coins known to have been struck by a member of 
the Balbani line of Kings in Bengal appear with the accession 
of Ruknuddin Kaikaüs, possibly in 690 A.H. This date is to 
be found on Bengal coin No. 8 of the Indian Museum Cabinet, 
the marginal inscription of which has been completely misread. 
The inscription (vide Pl. X, fig. 1) runs as follows :— 


Ko aisi. (teed E Fis zy (or es? ] we c2 33457 | ema pm o] — Sa -7 
“This silver (coin was) struck at [Hazrat] Lakhnauti from (7) 
the land-tax of Banga in the year 690."* Besides the unique 
date, the coin is valuable for the first mention on a Muslim 
inscription of Baxaa as the name of the whole or part of 
Bengal It may also indicate the final incorporation under 
Muslim rule of the territory in Eastern Bengal held by Hindu 
rulers, one of whom, Danuj Rai of Sunargaon, is mentioned as 
having assisted Balban a few years previously against 'Tughril 
by agreeing to prevent the latter escaping by water.* 
Historians omit all mention of Kaikāūs, but from the 
titles he uses on his coins as well as the mention of Mahmüd 
on one inscription as his father (vide infra), it is certain that he 


! Defrémery and Sa inetti'a translation, III, P 
* Other examples of ifie phrase min kAardy (an 





179. 
some place name) 


an 
on voin inseriptiona may be seen in J.M.C. Vol II, Part I, No. 39 (an 
undated Altamsh—607-633 A.H.; Qanauj and Mint Bil&du-l-Hind); and 
I.M.C Vol. II, Part II, No. 6 (Mughisn-d-din Yuzbak of Bengal 653 
A.H ; Nüdia and Gar (?*) ..; Mint merae It does not follow, as 
Mr. R. K. Banerji assumed on p. 288 of J.A.S.B, for 1913, that such a 
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was ^ son of Nasiruddin. Coins of Ruknuddin struck at 
Lakhnauti in 69[(3?], 697, 698 and 69/97], which were un- 
earthed in 1910 at Purinda, Dacca District, are preserved in the 
Shillong Cabinet!: and the Indian Museum Cabinet also 
includes coins of 691 and 697 from the same mint. Theonly two 
mosque jnscriptions that bear the name of Kaikaüs are both 
dated 697 A.H. In the one at Gangarümpur, Dináfpur (the old 
Hindu stronghold of Dev-Kot?) he is described as Kaikaüs 
Shih, son of Mahmid, son of the Sultan (i.e. Balban). In 
that from Khagol* the titles run '' Shah, the Sultan, son of a 
Sultan, son of a Sultan." 


Shamsuddin Firüz (701—722 AL.H.). 


Ruknuddin Kaikaüs was succeeded—probably in 701— 
by his brother Shamsuddin Firüz. "The latter's relationship to 
Nasiruddin is given by Ibn Batütah;* but in contrast to 
the more elaborate title adopted by Ruknuddin, Shamsuddin 
contented himself on his coins with the simple Al Sultan. 
His son Hüátim Khan, Governor of Bihar in 709 and 715, 
also uses this title in referring to his father on inscriptions. 
The Shillong Cabinet include Lakhnauti coins of 701,5 702 
(Purinda find) 703 (from Enàüyetpur, Mymensingh), 704, 706, 

[70]7, [70]9, 710, 71(1?], 712, 713, 714, 715, and also 720 
- (Purinda). ^Sunürgünw coins of 705 and 710, also occurred 
in the Purinda find, and a new mint Banga is found on a coin 
in the Shillong cabinet from Rupaibüri in Nowgong (Assam ).* 
Only the mint figure [- -]5 is legible on this coin, but as 
the position of the unit seems to leave no space for a decimal 
the date is almost certainly 705. 

The period was one of aotive expansion of Musalman 
dominion in Bengal and the adjacent countries. The clearest 
picture of this is seen in the conquest of the previously inde- 
pendent territory of —— the Turk, Khan Muhammad, 
Zafar Khan Ghazi, as described in 1847 by Mr. Money?’ from 
the ‘Khurseenamah’ of Zafar Khán's descendants at Triveni 
near Hughli. Zafar Khan, accompanied by his sister's son 
Shah Süfi, or Safi, (who appears to have been also the nephew 





— — 


i Tho reading 7[--] on S.C 1/5 is so extremely doubtful that I 
have omitted to mention it. The coins of 697 and 698 are the latest cer- 
tain dates up to now known. Thomas, (op. cst. p. 46) only records coins 
of 691—695. - 

e Blochmann JAS B., 1872. P- 103. ; z 

5 Idem, J. A.S.B. 1873, pp. 247-8. This place is near Lakhiserai 
in Bi har. Idem, V2.6 ies 1574, p- 288). 








+o MV i LJ P. 
s Vide Pi. X, fige. 3and — 
sE ate + AmE "T4594 E 
oD! Maney, J'A.S.B.. 1847, p. 395: (wide also Blochmann's 
| account. of the "Triveni inscriptions in the J.4-S-B. for 1870). 
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of Firüz Shah) came to Bengal from Manrgaun in Birbhum, 
for the purpose of converting infidels to the Muhammadan 
faith. The ostensible reason is given by the following local 
story collected by Mr. Money. A Mahomedan subject of a 
Hindu Raja on a certain festival in honour of his son used 
cow's flesh. The Raja slew the son. The father regorted to 
the Court of Delhi ( sic’) and told his tale to Feruze Shah. 
who immediately sent an army to Bengal against the Raja, 
commanded by Zafir Khan, and his nephew Soofee Khan. 
The Raja’s name was Bhoodev Nripati (i.e. King) with whom 
a battle was fought at a place called Mahanad, near Satgram, 
about 8 miles west of Triveni, where Zafir Khan's army was 
victorious. 

The story is obviously a muddled one, for the first inva- 
son of Satginw must have been in the time of Kaikaus, as 
Zafar Khan erected a mosque at Triveni in 698 A.H.: but 
apart from the fact that there was no Dehli Sultan of the name 
of Firüz at the time’, Zafar Khün's subsequent subordina- 
tion to Shamsuddin Firüz Shah of Bengal is shown by the I 
appearance of this Sultáàn's name on the memorial tablet on 
the Madrasnh erected bv Zafar Khiin at Triveni in 713. The 
more reliable Khurseenimah goes on to say that having made 
a proselvte of Raja Man Nripati, Zafar Khán was killed in a 
battle fought with RAJ Bhoodev at Hughli, His head was 
left on the field and his body buried at Triveni. His death. 
according to Mr. Money, occurred in the same year 713 as 
Zafar Khán erected the Madrasah already referred to. The 
Khurseenimah further states that ' Ugwhün Khan, son of the 
aforesaid Sbah Zafir Khan Ghazee, having marched against 
the Raja f Hugli in Sircar Satgram, conquered him, con- 
verted the infidels to Mahomedanism and married his daughter, 

After some time Ugwhan Khan also died at Triveni.’ 

Thus Satgünw passed into Musalman hands; and in 
Barani's aeccoupnt* of Muhammad ibn Tughlag’s relations 
with Bengal for the few years following 725 we find it men- 
tioned as one of the three recognized divisions of Bengal. The 
other two Sirkárs were Lakhnauti, the original principality 
acquired by Bakbtivar Kbhilf in 1198 A.D., and Sunargaow, 
which. as we see from the long coin of 705, was definitely 
included in Muslim Bengal by that date, and may, from the 
occurrence of the name BANGA on Ruknuddin’s coin of 690 
have been finally conquered soon after Balban's invasion of 
Eastern Bengal in 682. dk wr dde ^ 

Now it is curious that precise story for the 
invasion of a Hindu gdom by i occurs in local 
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tradition regarding the first conquest of Sylhet. This has 
previously been believed to have taken place in 786 A.H.. 
though the name Shamsuddin as the reigning King of Bengal 
at the time and the fact that one of the chief participators 
(Shāh Jalāl) was a disciple of Nizimuddin Auliya, who died in 
725 A.H., might have suggested to Blochmann that the date 
was erroneous. That the conquest of Sylhet took place in the 
time of Shameuddin Firüz Shah is practically certain from an 
inseription from Sylhet (now in the Dacca Museum) which was 
hrst mentioned by me in a paper contributed to the Dacca 
Review in August 1913. Though not a contemporaneous record 
it gives almost certainly (both from the date as well as from 
internal evidence) a truer version of the first invasion of Sylhet 
than local tradition has hitherto supplied us. The inscription 
(Pl. IX) runs as follows :— 
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"In honour of the greatness of the respected Shaikbu-l- 


A: 
Mushaikh (?) Shaikh Jalál, the hermit, son of Muhammad. 


“The first conquest by Islam of the town ‘Arsah Srihat 
was by the hand of Sikandar Khin Ghazi in the time of Sultan 
Firüz Shih De[h]lavi in the year 703. 

“This building (has been erected by) Rukn Khan, the cor- 
queror of Hasht Gambhariyan, who being Wazir and Genera! 
for many months at the time of the conquest of Kamra, Kamata, 
Jüznagar and Urishá, served in the army in several places in 
the train of the King. (Written) in the year 918.7 

The excellent state of preservatiog of this inscription ts 
due to the fact that (like the inscription of Shamsuddin Firuz 
Shah’s son, Hatim Khan. of 715), the back was subsequently 
used for another inscription (that of a certain Masnad-i-' Ali 
Khan in 996.) The trustworthiness of the statement made in 


the first portion of the inscription is shown bv the following 
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(3) The date is in agreement with a local tradition that 
when Sikandar Gházt at first failed to defeat Raja Gour Govinda 
Saiyid Násiruddin Sipahsáülar, accompanied by Shah JalAl and 
other warrior saints, came to assist him and that the former 
was a General of Firüz Shih Dehlawt. 

(4) In 703 the Sultan of Dehli was ‘ AlAuddin Ikhilji. which 
agrees with another tradition mentioned in Nasiruddin Hvydar’s 
History of Sylhet (the Suhail-i- Yemen) that he was the Dehli 
Emperor when Sylhet was conquered. 

A village of the name Sekandarnagar in south-eastern 
Mymensingh may possibly owe its name to Sekandar Ghàzi, but 
he is apparently buried at Bishgüánw (alias Gházipür) in the 
extreme south-east of the Habiganj Sub-Division of Sylhet 
(Gn the Tipperah Hills), where his shrine is venerated by 
Muhammadans and Hindus alike. Before coming to Svlhet he 
is said to have warred successfully against a Hindu Raja of 
the Sunderbans called Matuk, and it is curious that the present 
Magistrate of Mymensingh (Mr. H., C. French, I.C.S.) possesses 
a coin of Shamsuddin Firüz Shih dated 710 (or 720) which was 
found in a village in the extreme south of the Satkbira Sub- 
Division of Khulna District. 

The Ruknuddin of the inscription wasa well-known General 
of Sultán Husain Shih of Bengal (800-025 A.H.), and his name 
occurs on two other inscriptions deciphered by Blochmann, 
who wrongly makes him an inhabitant of Sarhat in Birbhum, 
instead of a Sylheti.' The historical bearing of the rest of the 
inscription will be discussed later in this paper when dealing 
with the chronology of the Husaini Kings of Bengal. * 

It will not be out of place here to make a few remarks 
on the probable attitude of the Khilji Sultans of Dehli, who 
were contemporary with Kaikāūs and amsuddin Firtz, 
towards these Kings of Bengal, who, bw their descent from 
Balban, must obviously have been regarded with jealous—if not 
anxious—eyes. The facts mentioned by Baranti* that ʻAlā- 
uddin was himself contemplating an invasion of Bengal just 
before he succeeded to the Dehli throne by murdering his uncle 
in 695; and that agai ing Zafar 
Khān (a minister wł 
suggest th 
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with his father. The despatch by ‘Alfiuddin'’s predecessor 
Jeláluddin Firüz Shih Kbiljt of boat-loads of undestrables into 
the Lower Country to the neighbourhood of Lakhnauti where 
they were “set free so as not to trouble the neighbourhood of 
Dehli any longer”! may also be noted in the same connexion. 
The easiest way for the Sultāns of Bengal to nullify such a 
wholesale deportation (nearly 1000 came in one lot) was to 
enrol these men in a “Foreign Legion” and utilise them in 
warring against the infidel on the frontiers of Bengal, and this 
is probably what Shamsuddin and his predecessor actually did. 

Having thus dealt with two of the expeditions of conquest 
that undoubtedly characterised Bengal at this period, let us 
return to a consideration of other events of the reign of this 
King, whose dominions extended from the confines of Bibár - 
in the West to the remotest corner of Sylhet in the East. and 
whose reputation in Bengal is shown by the fact that, after 
the Governors appointed by Muhammad ibn Tughlaq on the 
fall of the Balbant dynasty had. in their turn, been swept 
away, we find the capital Lakhnauti appearing on the coinage 
under the name of Firüzübüd. As this survey will chiefly 
consist of a narration of the efforts of his sons to share the 
sovereignty of Bengal with their father, or, after Firiiz Shah's 
death (about 722 A.H.), either with a brother, or a Governor 
of the Dehli Sultan, a fresh section will be begun with a list 
of the sons of Firüz who are known to have struck coins. 


Jalaluddin .Mahmüd .. (709- or T07- A.H.) 
Ghiyasuddin Bahadur ^F (c. 710—728) 


SNhihabuddin Bughrah : (717 and 718) 
Nasiruddan Ibrahim (c. 724-126) 


By 709 A.H.. when we find Hátim Kbhán, a son of Firtiz 
Shüh, installed as Viceroy to his father in Bihsár*, Shamsuddin 
must have completely consolidated his power. and in the same 
year (or, possibly, two vears earlier) we find another son 
Jaláluddin Mahmid, permitted by his father to strike coins at 
Lakhnauti. Except for a mention of his unique coin in the 
Shillong Supplementary Catalogue (p. 106), this son has 
hitherto been unknown to historv, and the margin of the coin 
is incorrectly given in the Cat ue From the reproduction 
of the coin in Pl. X. fig. 5, it will be seen that although the 
l legend iz not very distinct. it is probably the samo 
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as that already noted for 1.M.C. No. 8, except that the date 
is either 709 or 707. The translation of the margin runs: 

“This silver (coin was) struck at Hazrat Lakhnauti from 
the land-tax of Banga in the vear 709 (or 707)." This third 
mention of BANGA4 on a coin legend furnishes additional evi- 
dence to that supplied by Firüz's coins of Sunürgünw struck 
in 705 and 710 of the complete subjugation of Eastern Bengal 
either during, or before, the reign of Firüz Shah. 

Jaláluddin's success in inducing his father to share the 
kingly prerogative of striking coins with a son must have 
roused jealousy amongst Mahmüd's other brothers, and it is 
not surprising to find in 710 the appearance of the coinage of 
another son, Ghivüsuddin Bahadur (nicknamed MSiirah, the 
Black one! ) also appearing simultaneously with that of Firüz 
Shah. The absence of any other coin of Jalaluddin and the 
continuance after 710 of Lakhnauti coins of Bahadur suggests 
the possibility of Bahüdur having succeeded in arranging for 
the assassination of his presumptuous brother or at least, of 
achieving his permanent exile from Lakhnauti. 

The Shillong Cabinet includes coins struck in Bahüdur's 
name of 710, 720, and 72[2?]. from Enáyetpur, Mymensingh; 
714,717, 720 and 721 from the Purinda find ; 721 from Rupaibari, 
Assam; and 721,722 (or 723: S. C. 4), 72 [2?] (S. C. 5S —.*) 
and 723 (S. C. A) found at Kastabir Mahallah, Sylhet, in 1913. 
All the above, where mints can be read, are from Lakhnauti ; 
except in the case of the 717 coin from Purinda (S. C. 2) which 
was found on re-examination to have been struck at Sunárgáünw. 
Mv own cabinet includes the following coins with date and 
mint clearly legible in the margins: 3 of 720, 4 of 721, 1 of 
722, and 3 of 723. These all were struck at Lakhnauti and- 
were bought in the vicinity of Eniiyetpur. The only other 
Ghiyasuddin coin with fairly complete margin in my cabinet 
that was obtained from this part of Mymensingh ears the 
ZU portion of the mint name Sunürgünw and was struck in 
731 -]. ’ ; 
There remains to be considered the extremely interesting 
Shillong Cabinet coin ~y from Enàáyetpur, (vide Pl. X, fig. 
7) which was struck at Qasbah Ghiyaspür. This mint has pre- 
viously been recorded by Thomas from one of Col. Guthrie's 
coins of the Kuch Bihar find* but, long before the Shillong 
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coin supplied certain evidence on the subject, I was extremely 
doubtful as to the accuracy of Thomas’ reading 720 for the 
date. The margin after the mint name on Col. Guthrie’s speci- 
men was mutilated, but, even if one conceded that the following 


word was i=, I could not agree with Thomas’ reading of pasi 
for the Arabic numeral 30, which, so far as I know. is invari- 
ably written wa on Bengal coins. From the Shillong coin. 


which is apparently an exact duplicate of Col. Guthrie's coin, 
it is evident that the date of both coins is 722, and, indeed the 


unit si) «i5, in the vear two, is clearly legible at the bottom 


of Thomas’ reproduction. The reading of the marginal in- 
scription of S.C. ,*. in the Shillong Supplementary Catalogue, 
besides being probably at fault in reading (ssa! (one) for TU 
is also wrong in regard to the words that follow the mint name, 
as there is only one month of Safar in the Arabie calendar. I 
cannot however at present offer any certain suggestion for a 
correct reading, though it seems possible that the word imme- 
diately preceding 4&— is -2 (Safar). 

Enayetpur lies on raised land about 15 miles south-west of 
the present town of Mymensingh, on the upper reaches of the 
Banar Hiver that drains the centre of the Madhupur Jungle 
into the Lakb vá, and as a mauza on the river bank near Ena vet- 
pur is still known as Ghiyüspür, it seems probable that this was 
the site of the mint that Ghivaásuddin named after himself. It is 
not far from the Haratirtha, a tank said to have been excavated 
by a Hindu King called Bhagadatta Ráj&. After the tank had 
been dug, samples of water from 12 Hindu places of pilgrimage 
were poured into the tank and thus the Raja's mother was 
enabled to acquire virtue by bathing therein, without actually 
visiting the (i(rthasthanas herself. A large pilgrimage to the 
Büratirtha still takes place annually in March.! 

Thomas suggests that Ghiyüspür is near Maldah, but if 
the identification of the position cf this mint on the Banar 








i One local tradition in Mymensingh actually states that Bhagadatta 
Ràájá lived at the time when the Muhammadans first began to conquer 
Eastern Bengal; and his battl with the Muharomadan King, whose 
name is not known, is said to have taken place near Hogra. he same 
story is told of him as is recorded of Rüjà Ballal of Raropal in Bikram- 

ur. He took a pigeon with him when going into battle and told his 
ni that if the pigeon camo home alone it would be a sign that he had 
been defeated. y chance, during the fight, when things were going 
well for the Hindus, tho pigeon escaped. hagadatta instantly returned 
to his camp and mounting a swift horse galloped towards his capital: 
but on reaching home he found nothing but burning ashes, the Rani, to 
prevent from falling into the hands of the Mubnmmndans, having 
sot fire to the , and thrown herself, with her entire family, into 
the flames. e RAĀjā, being disgusted with the world, turne« into a 





aanyasi, and was heard of no moro. 
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River, Mymensingh, is correct, the fact probably furnishes one 
more indication of the active extension of Muhammadan rule 
in Bengal during the reign of Shamsuddin. In this case it 
resulted in the absorption either of the petty sovereignty of a 
Hindu Raja (who may have fled from Bengal to the Madhupur 
jungle for fancied security from his Musalman foes), or of an 
outlying portion of the dominions of Kümatá or Pragj votishpur 
(Assam). 

Ghivasuddin was not allowed to share the sovereignty 
with his father without dispute, and it was the suecessful attempt 
of another sou of Shamsuddin. viz.: Shihabuddin Bughrah 
Shah, in 717-718 to obtain the same right of coinage as his 
brother that ultimately led to the affairs of Bengal again 
becoming of active interest to the sovereigns of Dehli The 
few coins of Shibábuddin previously recorded are all dated 
718, but the unit decimal on a coin in my possession, which was 
purchased at the Calcutta mint in 1906 from among the rejecta 
of a find made at Murshidabad the previous year, seems clearly 


to be -17, ,2s m= .! As there is, also a coin of Ghiyasuddin of 
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After narrating the attempted rebellion in the Deccan of 
of Ulugh A&hán Muhammad Pakbruddin Jina against his 
father Ghiyüsuddin 'Tughlaq of Dehli in 721-22. and the 
execution by impaling at Tughlaqabad of two of the conspira- 
tors, Ibn Batütah goes on to say :! 

. , "The other Amirs fled to Sultan Sbamsu-d-din. son of 
Sultin Nüsiru-d-din, son of Sultán Ghiyásu-d-din Balban, and 
established themselves at his Court (at Lakhnauti). 

“The fugitive Amirs dwelt with Sultan Shamsu-d-din. 
Soon afterwards he died, leaving his throne to his son Shihabu- 
d-din. This prince succeeded his father, but his younger 
brother, Ghivasu-d-din Bahadur Bürah (this last word signifies 
in the Indian language black.) overpowered him, seized upon 
the kingdom, and killed his brother Katlu Khan and most of 
his other brothers. Two of them, Sultán Shihibu-d-din and 
Nasiru-d-din, fled to Tughlag. who marched forth with them 
to fight with the fratricide. He left his son Muhammad in his 
kingdom as Viceroy, and advanced in haste to the country of 
Lakhnauti. He subdued it, made the Sultan Ghiyasu-d-lin 
prisoner, and set off on the march to his capital carrying bis 
prisoner with him.” 

Barani's account of the same incident runs as follows*-:— 

‘At that time also there came certain of the chief men of 
Lakhnauti, and stood in the presence of the King, and told 
him of the tvranny and exactions of the governors of Lakhnauti, 
and informed him of their distress and of their sufferings, and 
of the complaints of all Musalmans, because of the injustice of 
those Governors. So Sultán Ghivásuddin resolved within him- 
self that he woald march to Lakhnauti, and he sent messengers 
to Sultán Muhammad, and made him come from Arankal, 
and appointed him Regent in his absence, and entrusted to 
him the affairs of the government; and himself departed with 
an army to Lakhnauti and crossing deep rivers, and quicksands, 
and swamps he hurried on his way to Lakhnauti ” 

'" When the shadow of Tughlaq Shah fell upon Tirhut 
Sultan Nasiruddin, Governor of Lakhnauti, came with submis- 
sion and obeisance to the Court and humbly offered allegi- 
ance: so that before the sword of Tughlag Shah was drawn, 


- all the chiefs and the nobles* of that country hastened to do. 
ir him service, and to offer him their obedience. Then Tatar 


Khan, who was the adopted son of Sultan 'Fughlaq Shah, and 
«I was Governor of Zafarábüd, was sent with an army and brought 
A 3 all that country to submission; and Sultan Bahadur Shah, 
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Governor of Sunürgünw, who was rebellious, he brought with a 
halter round his neck into the presence of the King; and all 
the elephants that were in those parts were gathered together 
into the King's elephant-stable. and there was collected to the 
army of Islim much treasure because of that expedition. 
Then Sultan Ghiyasuddin Tughlaq Shih made Sultán Nüsir- 
uddin, Governor of Lakhnauti, and entrusted to him the kingly 
power, because he had hastened to do obeisance, and sent him 
to his government. But of Satginw and Sunürgünw he took 
possession. And Bahadur Shah he sent with a halter round 
his neck to Dehli, and Sualtan Tughlaq Shih returned in 
triumph and with victory towards 'Tughlaqüábad. In Delhi 
also the news of the victory in Bengal was read in all the pul- 
pits, and canopies were erected, and the drams were beaten 
and there was much rejoicing.” 

On comparing these two accounts with the numismatic 
evidence at our disposal varions facts emerge. In the first 
place it is clear that Shamsuddin Firüz Shah could not have 
died before 722, so that the doubts cast by Blochmann on 
Thomas’ reading, 722, on a coin of Shamsuddin, and his limi- 
tation of the latter's reign to 717 or 718,! cannot be upheld. 
Secondly, the existence of the series of GhiyAsuddin Bahüdur's 
coins from 720—723, and the absence of coins of Shibübuddin 
after 718 tend to show that the eviction of Shihabuddin from 
Lakhnauti by his brother took place in 719 or 720 (i.e. before 
their father's death) and that it was probably only the usual 
genera] massacre of brothers that was attempted by Ghiyasuddin 
on the death of Shamsuddin in 722 or 723 that led to the 
appeal of Shihibuddin and a previously unrecorded brother 
Nasiruddin to the Sultán of Dehli in the latter year. Lastly, 
while Tatar Khan, the Sultáàn's adopted son, was apparently 
given a general commission to bring Bengal completely under 
the suzerainty of Dehli, Nüsiruddin was appointed Sultan of 
Lakhnnuti in succession to Ghiyásuddin, the claims of Shihab- 
uddin, if he or any other son of Shamsuddin were still alive, 
being passed over, as '" by his humility and submission Nasir- 
uddin had established a preferential claim to the office." * 

The installation of Nasiruddin as Sultün of Lakhnauti is 
confirmed by the issue of the British Museum coin noted by 
Rodgers (J.A S B., 1894, p. 67, and No. 19, Pl. V), modelled 
on those of Ghiyüsuddin Bahadur and struck in the joint 
names of Ghiyisuddin Tughlaq and N&siruddin. The obverse 


runs :— 





— — —— — — — — — — 





| J.AS.B., 1874, p. 289. | — 
? So Blochmann (dem) paraphrases Barani's words kih dar iaat o 
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The first two lines are identical with the first two lines ot 
the coins of Bahadur, and the whole fabric of the coin shows . 
that it was almost certainly issued from Lakhnauti and that it 
“was the work of Bahüdurs own mintmaster. The reverse, 
which supplies us with the actual name of Nasiruddin, viz.: 
Ibrahim, runs — 
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The change of Bahadurs title Al-Sultan bin Sultan on 
the obverse to the simpler Al-Sultan of 'Tughlaq is noteworthy. 
and although in the first line of the reverse [brahim acknow- 
ledges by adopting the humbler Al-Mu'azam (instead ot 
Al-‘Azam) that he is subordinate to Tughlaq. the concession 
in the last line of Ibrahim’s higher claim to regal paternity 
shows that Tughlaq fully recognised that he was dealing with 
no ordinary upstart, but a King of more aristocratic descent 
than himself. As the coin practically consists of two ob- 
verses, there is no margin from which the date might have 
been obtained, but from the fact that Ghiyasuddin Tughlaq’s 
death took place in 725 A. H. the coin must have been struck 
either in this, or the previous year.' | 

On the very day that he returned from Bengal to "Tugh- 
laqaibid (Dehli) Ghiyaguddin Tughlag died by the fall of a tem- 
porary pavilion in which he had partaken of a feast of welcome, 
and was succeeded by his son Muhammad ibn Tughlag 
Almost the first act of Muhammad was to liberate adur 
and send him back to Bengal to share that kingdom jointly 
with (apparently) his brother Nasiruddin Ibrahim. Our only 

E ontemporary authority for the re-instatement of Babhádur 
"a (except the evidence of coins that will be subsequently men- 
tioned) is Ibn Batütah, who gives the following particulars of 
Bahadur and his subsequent fate 
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EN UT rogrod notion OF, this coin may be seen in No. 3, Pl. XVI, pub- 
‘lished with Numismatic Supplement No. XVI of J.A.S.B. for 1911. Mr 
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Account of the beginning of M uhammad ibn T'ughlaq's 
reign and his clemency to Bahadur Burah 


“When the Sultén was invested with power on the death 
of his father, and the people had taken the oath of allegiance 
to him, he summoned Ghiyisuddin Bahadur Bürah, whom 
Sultán Tughlag had captured. He pardoned him, and removed 
his fetters, and gave him many gifts of monev. horses. and 
elephants, and sent him back to his kingdom (Bengal). He sent 
with him his brother's son, Ibrahim Khan,' and arranged with 
Bahidur that they should share that kingdom equally, and 
that their name should appear together on the coinage, and 
that the Khutba should be in their common name. and also 
that (shivasuddin should send his son. Muhammad, known as 
Barbat, as a hostage with the Sultan (of India), 

“Then Ghivásuddin returned to his kingdom, and ful- 
tilfed what he had agreed to do. save that he did not send his son, 
as he pretended that the latter was unwilling (to go). He was 
also impolite in his correspondence. On this, the Sultan sent 
his armies to (the assistance of) his brother's son Ibrahim 
Khan, underthe command of Dulji At-Tatari. They fought 
against Ghiyaésuddin and slew him, and stripped off his skin. 
The skin was then filled with straw, and sent round the 
Provinces.”’ 

Ibn Batūtah's account is sufficiently clear except that it 
makes out Ibráhim to be a brother's son of Muhammad ibn 
Fughlao instead of Ghiyüsuddin's brother: but this may pos- 
sibly be due to the mistaken insertion by a copyist of |! in 
the manuscript before 4441. It also implies that Nàsiruddin 
Ibráhim was alive at the time of his brother's second capture, 
which, as will be seen later, is incorrect.  Ferishtah, who com- 
pleted his History of the Muhammadan Dynasties of India in 
1609 A.D., adds two additional pieces of useful information, 
quoted probably from some other early historian of Bengal whose 
work has not reached us. The first is that, simultaneously 
with Bahadur'* reinstatement by Muhammad ibn Tughlag, 
Tatar Khin (whom we have already met as the chief agent in 
Ghiviguddin Tugh!aq's conquest of Bengal) was appointed to 
the Government of Bengal with the title of Bahram Khan and 
received 100 elephants, a crore of gold rankas and 2000 horses.* 


— - — — 


' Blochmann's ——— (J..4.8.B., 1874, p- 700) that here and 
lator, ** his adopted brother Babrām Khan’ should be read is unnecessary 
in this place at all events, though in the case of the second 
— —— has been confusion between Ibrahim — na Vs 
* rim Khan's headquarters was probably Sunürg hore 
( ing to Ferishtah) he had acted as Governor, i.e. during the porion 
of Bahādur's confinoment at Dehli. Thus, Barani is Inter as 
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His position seems to have been that oÍ Imperial High 
(Commissioner in Bengal to keep a watchful eye on bebalf oi 
the Dehli Sultan over the proceedings of the now feudators 
Balbant Kings The second is that Nasiruddin died apparently 
in the year following his confirmation in the sovereignty of 
Lakhnauti and that in his place Malik Bedir (or Pindir Khan 
Id ili was made Governor of Lakhnauti and received the title 
of Qadar Khan 

We also gather from another lati historian, Badñoni 
(c.1595 A.D), that at some unspecified but early date in 
Muhammad ibn Tughlaq's reign Satginw was placed uncer a 
separate Governor called Malik ‘Izzuddin Yahwh 'Azamw-I- 
Mulk. This agrees with Barant's statement that Satginw 
(with Sunfirginw) had been kept directly under the power of 
Ghivásuddin Tughlaq- but as - Badáoni mentions ‘Izzuddin 
after Pindar Khilji, the formation of Satginw into a separate 
(;overnorship might have been effected after the death of 
NaAsiruddin. 

No coins in the joint names of Ghiyisuddin Bahidur and 
Nüsiruddin Ibrahim are known but Firishtah's date of 726 for 
the latter's death is confirmed by coins struck in the name 
of Muhammad himself at Shahr Lakhnauti in 727 A.H.' The 
comm cabinet of the British Museum contains, however, a 
hitherto unrecords cl ane posibls utique coin issued im the jorut 
names of Muhammad and Nüsiruddin From the annexed cut 
it will be seen that the in<crimmtions run as follows — 





Coll. Bleazby No. 2085. Æ. Wt. lI6trt grs. : S. I-I in, 


mado that town the headquarters for his successful attack on Muhanad» 
other Governor, Qadar I&Kbán, at Lakhnauti, 


! Vide Pl. X,fig. 10. These coins (as well as those of Lakhnauti dated 
733 A.H.— Vide Table on next page but one) differ [rom those of Satcinw 


and SunA&rgAnw (Nos, 2 (a) and 3) in reading adili for A£—' in tho margin., 
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Obverse : 21 y'all 
1...) gla 543.6 abe 


Reverse. As in the coin of N&siruddin, previously des- 
eribed, except that at the end of the first line Ese! occurs 


instead of the incorrect «bao w. 

Though the name of the suzerain is only given as 
Muhammad, there can be no doubt that the monarch in 
question is Muhammad ibn Toghlaq. The date of the coin is 
probably 720. 

Only five coins (two gold and three silver) struck by Baha- 
dur after his reinstatement in Eastern Bengal have been re- 
corded ! and these all bear the date 728 and mint name Hazrat 
Sunargüánw. The inscription on these coins, as given hy 
Thomas in the case of the silver coin, runs as follows :— 


Obrverse : E * "TL lsali lac aba)! weld 
ol bl up! tel); st sales 

Reverse (Area): als pias wy deme abil Pit uel — 

(Margin) : wle? aie pig us amo a£ lisa 

Kol esie, — : 

The occurrence on the reverse of the sentence ' ‘struck by 
order of Him who trusts in God, Muhan 7 
Shah" shows, in comparison with the l T^ enc 
Nasiraddin Ibrihim and Ghiyüsuddin Tughloq 
ferred to, the increased subordination that ha 
from Bahadur by the Dehli Sultan. 


For the viii a re date of Bahadur’s ie T 
to a consideration of thé coins str A 
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- — — - 


Mint. Type and Metal. Date. — 


1 (a) abr I.M C., No. 321 (Dehli, | 727(1); 728(2); | (1) L.M.C., p. 48, 
Lakhnauti 725): Bilvor 20and 730(3::] No. l: B.M. (Coll. 
73244) Bleazby : 2 coins): 


vil (J.AS.B., 
. 4299 BDB: ML 
also a coin of 


729. 
(4) Thomas, L.C. B., 
1. p. 56 (Col. Gu- 
thrie's 5 coina). 
Do.: Gold ..1,734(5) (5) Coll. H. R. Ne- 
vill {idem ). 
i (5b) iqlim 1M.C., No. 375 (Dehii, | 731(1) ; 732(2) (1) 7.af.C., No. 382. 
Lakhnauti. 730): Forced currency. (2) Rodgere, 
—— 883, p. 


9 (a) Satgānw Asin l(a): Silver — .. | 729, 730, and | (1) Z. M.C.,Nos. 324 
733(1): 734(2) | 325 and 327. 
(2) H.E.S. (En&yet- 


ur). 
Kalimah-ty (without | 734 and 735(3) (d) L.M.C.. p. 47, 
names of Companions): Nos, Z and |. 


Gold. 
2 —— hie tes l(b}: Forced cur- | 730(1); 731(2) Lis ve i 383. 


reney. D | gers. loc. 
cit.. p. 60. 
3 Shahr Sunür- Asin l(a): Silver ..1733 and 734(1) | (1) HES. (En&yot- 
sünw. pur). 


From this table it would appear that, apart from the 
Lakhnauti coins that began to be struck after the decease of 
"Násiruddin, there was no issue of Bengal coins in the sole 
name of Muhammad ibn Tughlaq until 729. The sudden asti- 
vity of a second mint in this year ma y, very reasonably, be con- 
nected with Ghivasuddin having been defeated and slain at about 
this date. |. 
|». Ibn Batütah unfortunately supplies no facts from which 

y rea v definite e firma fun Gf this date can be obtained, 
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Bahram 'Abiah, late Governor of Sind and Multan, the head 
of the deceased Governor.’ Kishlu Khan's death had occurred 
as the result of Muhammad ibn Tughlaq's anger when he heard 
that this Governor had buried the skins of Bahüdur and of 
Bahüáuddin Gushtasp on their reaching his hands, when the two 
skins stuffed with straw, were being sent round the Provinces 
as a warning to other would-be rebels. — Bahsuddin was a nephew 
(sister's son) to Ghivüsuddin Tughlaq, and after the accession 
of Muhammad to the throne of Dehli, he refused to take the 
oath of allegiance and fled for refuge to the Rai of Kanbilah in 
the Deccan. He was finally caught, and on his being brought 
into Muhammad's presence, the Sultan ordered him to be 
skinned alive and his flesh to be made into a curry which was 
sent to his wife and children to eat.* From the fact that his 
flight to Southern India oceurred in consequence of his not 
being willing to take the oath of allegiance, his death must have 
taken place fairly soon after Muhammad became Sultan of 
Dehli : but in view of tbe existence of coins of Bahüdur dated 
728, I cannot agree with Deírémery and Sanguinetti’s accep- 
tance (on the authority of Khondemir, the Persian author of a 
Universal History called Habibu-s-Siyar, who died in 1534 
A.D.) of the end of 727 as the date of Kishlu Khan's death.’ 
Badáaáoni, on the other hand, gives* the date of Gushtasp's 
breaking out into rebellion as the end of 727, and Ranking 
notes that in this he is supported by the Bombay text of 
Ferishtah (though Briggs in his translation makes Ferishtah 
postpone it to the impossible date of 739). If therefore Badaoni 
and Ferishtah are correct, this would point to some time in 728 
(or even 729, if one considers Ibn Batütnh's account of Gush- 
tasp's subsequent adventures in Southern India) In view of 
the fact already mentioned that both Gushtasp's skin and that 
of Bahüdur arrived together at Multan, we may finally conclude 
that the death of Ghiyvisuddin Bahadur took place either 
towards the close of 728 or early in 729. 

Thus ended, in abject ignominy, the line of Balbani kings 
of Bengal. The apparent cessation of Imperial coinage in 
Bengal in, or shortly after, 735 points to a sudden outbreak of 
internal trouble ; »nd though, as we shall see in the next section 
of this paper, historians record that Muhammad's Governors 
continued in power for some years longer, they were ultimately 
replaced, after a period of anarchy, by independent Kings, and 


SO HMM ë 
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Bengal again ceased to ack | : 
tana of Dehli. nowledge the suzerainty of the Sul- 
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APPENDIX A. 


GENEALOGICAL TABLE OF THE Kinas OF BENGAL, 
DEALT WITH IN Parr lI. 


Balban, Sultan of Dehli. 
Nüniruddin —— of Bengal. 


" 682—600 A 
—— — l J | adta Fir 
Kai | Gr 
600-701. — ~722. 
| 
| mE | TATE | 
‘aldluddin Ghiyisuddin Bah&idur —— [Katlu Khün iruddin 
Mabmüd (struck coins at in- — Bughrah and other Tbhrihim 
700 (or tervals from 710 to 717 and brothers, 724-726 
707). 728, thoso in 728 in 718. alain by (under su- 
joint name of the Ghiy -  zerüinty 
suzerain, Muham- din]. of Dehli 
mad ibn Tuchlaq. Sultāns). 
Sultün of Dehli). 





APPENDIX HB. 
BENGAL MiNTS OF KiNas DEALT WITA IN Parr I. 


| i ; Date on Coins. 
Kings. Minte. (Silver pales otherwise 





125 


K ing» 


— 


Shamsuddin Firde " 
(Contd). 
Falbabachdin Mahn dd 


thiyGeuddin Mahadur .. 


Ditto 


under — —— of 


Muhammad ibn Tu gh- 






ibn Tuzhlaq. 
Saltän of Dehli. 


1 US TES ee ee ye 
4 is 
a J E > a é 
-— 
! !- hen DEM 4 
= d F 
" "- , 


: Iam Lakhnauti .. 
Satgánw 





Journal of the Asiatice Nocsely oj Bengal. 


- m m EN 


— — — 


Minte 
Sunārgânw T" 
Lakhnauti | X 
(from the Kbhoràa 

of ag 
Lakhnauti 
"un Anw da 
Q | Ghivaepur, 
"NunArgáinw se 
Lakhnauti ee 


[Probably Lakh- 
nauti). 


| 
] 


Shahr Lakhnauti .. 


=. 


| N.S., XVIII, 


— — — — 


— — — — 


Date on Coins. 
(Silver unless otherwise 
stated.) 


700 an 710. 
70 
(or 707). 


710, 714, 720, 721, 722 
and 7223 


also 
gives coins of FIU and 





722. 
728 (R and N). 


717 and 715. 


| Undated {724 or 725]. 
Undated [725 or 720]. 


727 , 725, 720, 730 and 733. 
JM £4 
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(2) Al Musta'sim Amir 
(3) Al Miiminin. 

" over first mim of Imam. 

2. SHAMSU-D-DIN-FIROzZ 


In double square inscribed 
in a cirele. 
Inscription as in No. 1, but 
— period mark — over first 
mim of Imam. 
3. SHAMSU-p-bpIN FrrOz .. 


Inscription as in No. 2  .. 


4. SHAMSU-D-DIN FIROZz .. 


Inscription as in No. 2. .. 


ha d 5. JALALU-D-DIN MAHMÜD 


Inscription as in No 2, but 
wit sof Amir missing and 
ONE: riod mark * over first 

iP E mim of Imam. 






| 6€. SminABU-D-DIN BUGHRAH 
prd eo ez 


" 






m. 
— S 
CUM - 






vÀ 


Jn " = 
L3 É 
T Inscription as in No. 2, but 
E d mark — over 


we period. 
>: n $t he 13) — 





S.C. No. gy; Wt. 1079; 
S. 1-06 ; Provenance, En&yet- 


mat. 


S.C. No. Li; Wt. 168:5- 
S. ll: Provenance Purinda, 
Dacca District (701 A.H. 
Mint, traces of LAKHNAUTI). 

Margin. —Traces of margin, 
asin No. 1, to Lakhnauti, fol- 
lowed by: Sanah ahadi wa- 
saba' miat. 


S.C. No. yy: Wt. 168-9; 
S5. 1-06: Provenance, Purinda 
(70] 5 A.H.: Mint, Sunar- 
GANW). 

Margin... .(ha)zrat Sunar- 
gamw sanah oe LL vA ee 
(no space for : any decimal, as 
marginal inscriptions in Firüz's 
coins begin at the top). 

S.C. No. '; Wt. 16085: 
S. 1°05: Provenance, Rupai- 


bári, Nowgong, Assam ([70]5 — 


A.H.: Mint, BaANaa). 

Margin. ... (ha)zrat Banga 
sanah khams........ (no space 
for any decimal). 

S.C. No. ,,; Wt. 1685; 
S. b:1; Provenance, Purinda 
(707-or 9-A.H. : Mint," Laxn- 
NAUTI from the revenue of 
Banaa ''). 

Margin.—Zarb haza- al- 


tisa‘) wasaba' miat (there is a 
superfluous pellet—? isolated 


s—after the unit). 
H.E.S.; Wt. 1645; S. 1-04: 
Provenance, Murshidabad 


({7]17 A.H.: Mint, LAKH- 
— Lakhnauti sanah 
argin . "T 
* ashara 


=... 


4 
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Inscription as in No. 2, but 
Ghiyasuddin’s usual mark 
" over mim of Imam. 


R. GnrvAsU D-DIN-BAHADUR 


Inscription as in No. 2, but 
with period mark — over 
mim of Imam (cf. mark 
in previous SSunürganw 
coin. This is the only 
known coin of Ghiváasud- 
din with this mark instead 
of the usual .-.). 

9. QGnrvAscv-p-DiN BAHADUR 

Inscription as in No. 7 


10. MUHAMMAD IBN TvGHLAQ 


(Obverse.) 


Inscription : 
In a circle the Kalimah. 


pur (722 A.H —not 721 as in 
S.C. Supplement— Mint, Guivy- 
ASPOR. 

Margin.—(starting at mid- 
dle right) Zarb haza al-stkkah 
qasbah — Ghiyüspür [fi shahr 
Safar (*)| sanah ithni ‘ishrin 
wasaba* miat. 

3.0. No. 2; Wt. 1097: 
S. L1; Provenance, Purinda 
(717 A.H.: Mint, SUNARGAN Ww). 

Margin.—(starting at mid- 
dle right) Zarb haza (traces 
of al-fizzah bihazrat) Sunar- 
gamw samah saba' 'ashara wa- 
saba! miat. 


H.E.S.; Wt. 167-1; S. 1.08; 
Provenance. EnAyetpur. 

Margin.—clear, but evi- 
dently the work of an engrav- 
er completely ignorant of 
Arabic who has endeavoured 
unsuccessfully to copy the 
usual margin : cf. sanah twice 
repeated; and bihazrat zarb 
(sic !) | 

H.E.S.; Wt. 169'7; S.:96; 
Provenance, Enàyetpur (727 
A.H.: Mint, SHanr LAKH- 
NAUTI). 


Margin.—Zarb haza al- 


sikkah Shahr Lakhnauti sanah 
saba* *ishrin wa-saba' miat. 








39. Primogeniture in Ancient India. 


By NinwAL CHANDRA CHarrerser. M.A. 


The history of the law of primogeniture in ancient India 
I5 very interesting and shows the different stages of the steady 
decline of the primeval custom of the patria potestas in early 
societies. 

In the Vedic literature we find that primogeniture was 
generally the law of succession (e.g, Aitareya-Brihmana, 
iv, 25 & vii, 17-18). With the gradual emancipation of the 
sons or the brothers from the authority of the family patriarch 
primogeniture steadily gave wav to equal distribution.! Gau- 
tama, the author of the earliest Dharma-Sitra, is in favour of 
primogeniture: Urdhvam pituh putrā riktham bhajeran; Niv- 
ritte rajasi mátur—jivati v—echchhati n Sarvarh vä pürva- 
jasy = etarān bibhriyāt = pitrivat p Vibhāge tu dharma-vriddhih 
Vimsati-bhago jyeshthasya mithunam = ubhayato — dad = vukto 
ratho go-vrishah n Thus Gautama is in favour of the whole estate 
going to the eldest son, and even in partition he allows him 
an additional share of a twentieth part of the estate (28, 1-5: 
S.B.E.. II, page 299). Baudhü vana, who appears after Gautama, 
enjoins three different methods of distribution of the parental 
estate : (1) gift of an equal share by the father to each son—on 
the authority of a Vedic passage (Taittirlya- Samhita, iii, 1, 9, 4) 
which clearly points to equal division; (2) allowing the eldest 
son "the most excellent chattel” on the authority of another 
Sruti text (Taitt. Sarh. ii, 5, 2, 7); and (3) a preferential share of 
1/10th of the property to the eldest son. Baudhāvana sounds a 
distinetly liberal note and does not strenuously advocate primo- 
geniture like his predecessor Gautama. (II, 2, 3, 4-9; S.B.E. 
XIV, pages 224-5). Apastamba, the next Hindu Jurisconsult, 
marks a more advanced stage. According to him the father 
should make an equal division of his property ''after having 
gladdened the eldest son by some (choice portion of his) wealth,” 
i,e,, after making him a present which should have some value 
but which should not be so valuable as to materially affect 
the equality of shares *(II, 6, 13, 13 & II, 6, 14, 1; S.B.E. II, 
p. 132). Later on he ably controverts the views of the advo- 
cates of primogeniture and points out that it is antagonistic 
to the clear precepts of the Veda. He quotes and interprets 





| ** As for the method of division, it ia clear from the Taittiriya 
Sambita oe 5.. 2., 7) that the eldest son was usually preferred.” (Veale 


Vol. I. p. 362. 
yi aee Büller's E ETENEE S.BR.E.. Vol. II, page xx. 
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the Vedic passage (Taitt. Sam. iii, |, 9, 4) in support of his 
view, and argues that the other text (Taitt. Sam. ii, 5, 2, 7) is 
merely a statement of fact and has not the force of an injune 
tion (ridhih). He emphatically asserts that the preferential 
treatment of the eldest son '' is forbidden by the Saüstras. '"' (U, 
6. 14, 10-13; S.B.E. Il, p. 134-5). Vasishtha gives the eldest 
son n double share and a tithe of the kine and horses ( XVII, 
42-3 : S.B.E, XIV, page 88). WKautilya also - provides for a 
preferential treatment of the eldest son :— 

Eka-stri-putranam jyesth-àmsab a Brahmanünüm = ajáb ; Ksha- 
trivünüm =asvah ; Vaisyiniam givah, Sudranim = avayalh a Cha- 
tushpad-abháve ratna-varjanüm dasinim bhügam dravyanim 
=ekarn jyestho haret;  Pituh parivapidyinam = abharanam 
cha jyeshthah : Sesha-dravyánüm = etad = dravyasya va samo 
vibhaigah » (Artha-sistra, Bk. III, Ch. VI). 


“Goats shall be the special shares of the eldest of sons, 
among Brahmans; horses among Kshatriyas; cows among 
Vaiáévas; and sheep among Südras ...... In the absence of 
quadrupeds the eldest shall take an additional share of 1/10th 
of the whole property ....---- The father being dead, his 
carriage and jewellery shall be the special share of the eldest 
— The rest of the property, or the above things too, 
may be equally divided among themselves."  (A.S., p. 206) 
Manu allows 1/20th to the eldest and the best of all chattels 
(IX, 112; S.B.E. , XXV, page 347); but Manu like Kautilya 
is no blind supporter of primogeniture as he strictly enjoins 
separation and partition if the eldest brother '" behaves in a 
manner unworthy of an eldest brother '" (IX,110; S.B.E., X XV, 
pages 346-7). Vishnu gives 1 20th part of the inheritance to 
the eldest as his additional share (XVIII, 37 : S.B.E., VII, page 
73). But Yájnavalkya takes a bold stand against the claim of 
the eldest son to a «pecial share :— 


"Vibhajeran sutah pitror = ürdhvam = riktham =rinam samam ” 


“Let the sons divide the wealth of their deceased father 
equally among themselves." (II, 117). (Stenzler's edition, 
page 58). Narada virtually abrogates the right of primogent- 
ture as he declares that even the youngest son may be the 
head of the family and may undertake the management of the 
family property, if R qualified for the task (XIII, 5; 
S.B.E., EX XIII, page 190). Brihaspati 15 clearly in favour of 
equal division :— 


" Partition among coparceners 








is declared to be of two 
of birth, the other 
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* He who is the first by birth, sacred knowledge, or good 
qualities, shall take a couple of shares out of the partible 
wealth, and the rest shall take equal shares. 

"When they divide their father's heritage all the sons 
shall share alike.” (XXV, 7-10, S.B.E., XXXIII, page 371.) 
Kátyáüyana is also against special treatment of the eldest son. 
This triumph of equality over primogeniture marked the com- 
plete emancipation of the junior coparcener from the control 
of the head of the family exercised by the father or the eldest 
brother, 

In studying the evolution of primitive polities we notice 
two importants characteristics, namely, agnation and patria 
polestas. With the progress of society, as we follow the 
transition from the tribal to the territorial state, both 
these characteristics were slowly impaired. In ancient India 
as in ancient Rome and in other ancient states the family 
patriarch was. gradually shorn of most of his prerogatives 
and the stringency of the patria potestas was considerably 
mitigated, In the same way non-agnates gradually received 
admittance into the family-fold. All this clearly demonstrates 
the gradual disintegration of the patriarchal family, which 
is also proved by the history of the law of primogeniture 
as has been noticed above. Thus the members of the 
family other than the patriarch gained a recognised status 
in the ancient family and, to put it in the more intelligible 
language of modern civili society, the triumph of 

ressive individualism over primitive communalism was 
deBnitely proclaimed. 


oo gpa £c o 9o ue oo oa e a m, 








3!. Lál]a—A Note.! 
By H. C. Ray. 


lt is generally believed in Bengal that prince Vijaya the 
traditional conqueror of the beautiful island of Ceylon is a 
Bengali. The origin of this belief as far as is known to me is 
contained in the Buddhist Chronicles of Ceylon which describe 
the story of the early conquest and settlement of the civilized 
races in the Lankádvipa. The belief has become so very general 
that it has entered in the popular songs and ballads of this 


province. W'egive below a brief summary of the story from 
the Mahüvamsa :—*? 


In the country of the Vangas in the Vanga capital 
there lived once a king of the Vangas. The daughter of 
the king of the Kalihgas was the king's consort. The 
issue of this marriage was a ‘very fair’ and ‘amorous’ 
daughter who while travelling with a caravan between 
Vanga and Magadha was carried away by a lion in the 
forests of the LAla country. The hon begot on her a son, 
Sihavahu and a daughter Sihasivali. After slaving his 
father Sihavahu became king of Vahga But he abdicated 
in favour of his mother's husband and taking his sister as 
his wife built the citv of Sihapura ‘in the forest stretching 
a hundred yojanas’ and reigned over the kingdom of 
Lala. His eldest son Vijaya banished for his lawlessness 
sailed with a band of 700 followers from Sihapura and at 
first ‘landed at the haven called Suppüraka ' but continuing 
his voyage he came to Lanka very shortly before the 
death of the Tathagata. 

It will be noticed that in the story prince Vijaya is represent- 
ed to bea son of Sihaváhuthe King of Lá]a. But what is Lá]a ? 
Scholars are far from unanimous in their identification of this 
country. Childers, Goldsemidt and Kuhn considered it as a 





ee — — — — 


i This note on Lila was written in Octoberlast. Since then Dr. Ray- 
ehowdhury in reviewing The Car e History of India, Vol. I in the 
Calcutta Review for December, 1022, has come to my conclusion. I am 
however publishing this note because it sets forth in full the facts which 
lead to that conclusion and also because it contains in brief the references 
to the previous discussion of this question. | 

2 P.T.S. Trans by Geiger Bodo., pe: 51-54. 

3 Ind Ant., Vol. XI, p. quy mms —* 2 XII. pp — and p. 65. 

nd. Atierth.. Vol. II, p. 105; urnout, sur la | 
sacar: de Ceylon, p. ET : J.B.A.S. New Series, Vol. IV, p. 286. Mr. 
R. P. Chanda also Laila in the sense of R ; ace Sir Asutosh 
Mookerjee Silver Jubilee Volumes, Vol. IIL, Ori a, part T, p. 113. 
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division or a border state of Magadha. Dr. E Müller took it 
to be a ‘part of the later kingdom of Kalinga.” Bournouf and 
Manmohan Chakravarty identified Lilja with Radha. All these 
scholars place Lala on the eastern coast but Rhys Davids 
evidently following Lassen looks for Lala on the west coast of 
India. They identify it with the province of Lita or Latika, 
the Aapryyy of the classical authors. (Mod. Gujarat.) Writing 
in the Cambridge History of India on the History of Ceylon 
Dr. L. D. Barnett has recently endorsed this view and has 
discovered the following nucleus of fact in the story. He 
observes ! :— 

‘There were apparently two streams of immigration 
celebrated in the earliest legends The first which prob- 
ablv. was mainly Dravidian came from Orissa and perhaps 
southern Bengal. The second mainly Aryan started from 
Sihapura in Lata (possibly the modern Sihor, in Kathiüwar) 
and Sopra. The latter band belonged to the Simbhalas 
(Sihalas) or Lion tribe, and it was probably they who 
imposed their Aryan tongue on Ceylon. At any rate they 
gave to their new home the name Simhaladvipa (in Pali 
Sihaladipa), whence derived its later titles, the Arabic 
Sarandip, the Portugese Ceylon, and our Ceylon.’ 


Here I have nothing to say as regards the theory of the 
learned Doctor. It is possible that Ceylon was colonized bv 
two distinct streams of immigration, one from the Bengal 
coast and another from the Kathiwad peninsula. It is even 
possible that one was mainly Dravidian while the other was 
Aryan. The fact that Vijaya after starting from the Lala 
country at first landed at Sürpüraka seems to indicate that the 
early colonization and settlement of Ceylon probably had some 
connection with the western coast But even granting this 
we cannot accept the identification of Lala with Lata. The 
geographical data contained in the Mahüvamsa do not agree 
with this assumption. The story tells us— 


‘Alone she went from the house (in the Vanga 
capital) desiring the joy of independent life ; unrecognised 
she joined a caravan travelling to the Magadha country. 


In the Lála country a lion attacked the caravan in the 
forest.'* 


It will be observed that the country though distinct from 
Magadha and Vanga, was situated between the two Janapadas. 
Its position was thus between S.E. Bengal and the Patna and 
Gaya Districts. Apparently Lala must be identified with 
Rádha which was the name of that part of Old Bengal of which 
the Ganges and its Bhügirathi branch formed the eastern 





T XXV, pp. 605-07. i 
* MahGvarhea, trans. by Geigor and Bode, p. 51 
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boundaries, The contiguity of Lala and Vanga is further 
supported from the fact that when Sihavahu fled with his 
mother and sister from the lion’s den in Lala, he very soon 


came to a village where, ‘even at that time, was a son 
of the princess’s uncle, a commander in the army of the Vanga 
king, to whom was given the rule over the border country.’ * 
It is clear that the officer of the Vanga king ruled over the 
border country between Laja and Vanga. Moreover the blood 
relationship of the Lala kings with the Kalinga and Vanga 
royal families and the fact that Lala country was then full of 
forests stretching over hundreds of yojanas, curiously remind- 
ing us of the travels of Mahavira ‘in the pathless countries of 
the Ladhas,’ keep us in no possible doubt that Lala is Radha. 


Te Á. 











— ee a — — — — — — — 


i J.A.S.B. New Series, Vol. IV, p. 287. 
* Ma , trans, by Geiger and Bode, p. 52: 














32. A Note on the Newly Discovered Bogra Stone- 
Inscription. 


By HangtibpAs Mirra, M.A., Sometime Government 
Research Scholar. 


This fragmentary inscription in black clay chlorite was dis- 
covered by Babu Pürna Chandra Bhattacharya, Dt. Engineer, 
Bogra, while excavating an old tank at Mahasthana, Dt. Bogra. 
The Varendra Research Society was requested to decipher the 
record and to report upon the same. A rubbing of the inscrip- 
tion was received through Babu Prabhas Chandra Sēn, B.L., of 
Bogra and made over to me for decipherment by the Director, 
Varendra Research Society. The stone slab bearing the inserip- 
tion has also been brought to the Society with the kind per- 
mission of the Government of Bengal. My readings of the in- 
scription with full notes and critical interpretation were duly sub- 
mitted tothe Society. Babu Prabhüs Chandra Sēn has also pub- 
lished a version of the text with an impression and a translation 
in the Bengalee monthly Bharalavarsa for Srivana, 1326 Sal. 
My version of the text with critical notes, full translation and 
a reduced impression, which has appeared in the Vangiya Sahit- 
ya Parisat Patrika differs materially from the version men- 
tioned above. Several puns and hidden meanings, not detected 
before, were expiained for the first time. 

The record is composed in elegant Sanskrit verses, but it 
is sadly mutilated, consisting of portions only of 16 lines, the 
first of which is practically illegible. The fragment of stone is 
l foot 8 inches at its greatest length and 9 inches at the greatest 
breadth and the preserved letters are beautifully inscribed 
Some of the lost letters and inaccuracies could be supplied or 
corrected from metrical considerations and also from the sense. 
Only one complete verse [d], in Anustubh is preserved and the 
beginning letters of a single line (L. 10) are intact. 

The number of letters of the record, per line. was found bv 
backward and forward calculation (in the form of a chart) of 
the long and short vowels beginning from the first letter of line 
19. The inscription had 64 to 6S letters (Aksaras) per line. 
The epigraph gives the genealogy of acertain Nandin family ; 
but owing to the mutilated state of the record it is impossible 
to ascertain their exact home. One member of the familv 
attained great prosperity and renown at a place named Gopa- 

riha. The word has double meaning. If the record had not 
bien ever removed from its original place of location, then 
Gopagriha might be somewhere near Mahüsthána. The genea- 
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logy of the Nandin family cannot be determined with absolute 
certainty but very probably it was as follows :-— 


Vibhüsita Nandin (Names of predecessors lost.) 
Sri-Nüáravana Nandin + Sudarsaniá. 
Sunaya + Arundhati. 


Kanvila Nandin + Sarasvati. 
(Names of descendants lost ) 


The epigraphic alphabet of this fragmentary inscription is 
undoubtedly a little later in age than the Ghésrawa inscription 
of Viradéva, with which the epigraph has in common the ortho- 
graphical peculiarity of expressing anusvara by a ‘na,’ when 
followed by a*s' in the middle of a word and the practice of 
putting the *w-s above the ceriphs. The letters ' pa’ and ‘ ma’ 
especially, are more developed in the Bogra than in the 
Ghosrawiü, the date of which is put between 800-900 A.D. 
by Mr. R. D. Banerjee (in his latest book, ‘Origin of the 
Bengalee Alphabet,' p. 58). 

The epigraph has a striking similarity as regards the script 
also with the Haragauri (Badal) Pillar inscription and the slight- 
ly more advanced Visnupada Temple inscription, both of 
the time of Naàrüayanapüla (beginning of the 10th century). 
Therefore tbe date of the Bogra stone slab, which is inter 
mediate between the times of Viradéva and Nari yanapala, 
is very probably between the end of the 9th century and the 
beginning of the 10th century. 

It is impossible to decide now whether the record be- 
longed to any body of the Nandin family in which the Poet, 
Sandhyákara, the author of * Rima [-pala]-carita’ was born. 
Between Sandhyakara’s time (who composed his work during 
the reign of Madanapüla Déva—beginning of the 12th century 
A.D.) and the probable date of the epigraph, a distance, in point 
of time, of about a century and a half intervenes, Therefore, 
all attempts to connect the record with Sandhyákara's father, 
Prajápati Nandin, the Sandhivigrahika of Rama-pala are inde- 
femsible. [ Vide Küyastha-Patrika Chaitra, 1326. B.S.] 
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—— — i [a] 
RA UM E IR LU i 
L. 3. 
- ` | — —— Á——— S Pom Es ] 
varsárambhah kripanasarasám-amv(b)udhidhi Cre [h] 
nadina 
kridántdam sujanavayvasaüm-v[é]sma vi (7) x ET S 
L. 4. x —pu(?)-janmá n [c] 


tasya dharmmanidhir — ddhimán sünuh sinritavag-abhit 
SCHIERA genandi-i Nandinüm nandivarddhanah n [d] 
OE -—————- : 

















L. 5. 1 — x —ü 
mauktik-ahára-liláàm — (m) ti [e] 
yaso-dayá-nanda-gunair-alankritah 

Sriyánvito Gopagrihe bhajan-v(b)alam (m) ! 





























Sudarsana-v(b)addharatih sa (7) = ; 
— — u [f] 

L.6. —————-»  -nayá Sunayasya patni | 

s&ádh vi gunaih prathitakirttir — Arundhatiti 

và Arundhativa nutim Apa pativratánüám (m) n [g] 
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Ras x[sthi?-] tayé’nurGpa n [h] 
tábh vüm-abhüt-satya-pagitrakanthah 

Kanvala-nandi-ti suto-tulasrih | 
pa [ra] spara-préma-samahita— x 
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L. 8. [vid ]vad-gosthi-rasa-visalat-asvada-lila-vidag- 
dhaht kurvvan bhüyo vividha-sumanó-mánase paksapa- 
tam khyáto x — — a] 
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L. 10. — mare sa[ pa ]tnün 
sarvvasvam-apy-asakrid-arthija[nünu]vrity& (ttya) ! 


yah prémni ch-fiyusi x 
——— nu [1] 




















Å- —— — — — 





L. 11. x —ta 
pradhvansam gamite chirüya supathi svargg-apavargg- 


ónmukie:| lókam pu — x — — 
Sore — " [m] 




















L. 12. x Scha válukàjàála-$8 yinah 1 
mina vità digantesu sankita va— x 


ni [n] 
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L. 13. 
árir-nn-ágamat-kulavadhü[r]-iva vritta-bhangam (m)"[o] 
Sarasvatiti yasy-übhüd- -anu— x 
NI Rs t " [p] 























L. 14. x —& vinayabhir-yasy-Apara préyasi | 
yám-Alokya satipa x ai x 
—À n [a] 
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L. 15. —[gi-?*] ni | 
rajita TERDUM: ‘iva  münase vasya x ————- a [r] 
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L. 16. x pateh paramadaréna 4 [s] 
(The rest of the inscription is entirely lost.) : 


Tentative Interpretation, 


Verses (a), (b), (c) might have referred to Vibhisita Nandin 
V. (e) Good men frequented his (Vibhüsita's) house. 

1 V. (d) Sri- Nárá yana Nandin was like a Siva ( Nandi- 
LANE ee mcr es ribed his g ualit 

v- (e) probably desc s ties. ! 

V. (f) Double entendre. mods Vox robably 

Narayana) is compared to Bi. nu pre his 

incarnation. The | ote vh herds ] 


x "t. 
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(D Double entendre, — (probably) Kanvála Nandin on 
account of his fondness for the company of and 
his patronage of men of letters, is compared to 
the Rájfahamsa that feeds upon sweet lotus roots. 

(k) describes Kanvüla's kindness to men under him 
and his avoidance of bad company and vile words. 

(1) describes his liberality. 

(m) probably, described his pious and meritorious 
deeds. 


(n) probably, described his valour. 

(0 In Kanv&la’s house, Srt—fickle Fortune—be- 
haved like a chaste wife. She did not leave 
Kanvala. | 

(p) Sarasvati seems to be the wife of Kanvála. 

(q) probably Kanvála had another wife who was the 
abode of womanly grace and decorum. 

(r) probably described the husband's g:eat love for his 
wife. 


A - — — — 
—— —— — — — — —— * 











33 -A Contribution to the Bibliography of Tibet. 


By JouaN VAN MANEN. 


SYNOPSIS, Page 
. General Introduction ra * .. 445-455 
II. The Bibliography of Tibet .. "à «« 450-471 
l. Tibet in General.. * * 2». 451-459 
a. General Oriental Bibliography "y ^ 457 
b. Special Chinese Bibliography * 457 
c. Special Buddhist Bibliograph y - s à 458 

d. Bibliographies in individual works .. 4 
2, Kanjur and Tanjur T X .. 450-462 
a, Western Material UL AE Py 459 
b, Eastern Material d — — 461 
3. Extra-Canonical Literature * .. 4502-400 
4. Collections and Booksellers 22 .. 467-411 
a. Collections .. e» id és 467 
b. Booksellers 4% By a 469 
ITI. List of some Tibetan Presses x .. 472-474 
IV. Text of Three Book Lists .. A .. 475-488 
a. Titles, printers, volumes "C 4^ 475 
b. Titles and leaves Ss * Pa 481 
c. Titles only .. (i T "T 484 
V. Index to Titles “be 72 * .. 489-523 
Translation and notes. i. ore .. 489-523 
VI. Addenda * * « =.. >. *.. 524-525 


I. GENERAL INTRODUCTION. 


The study of a country, its past, its history, custome, 
languages, religions and so on, is necessarily largely dependent 
on the study of its literature. "The literature, in its turn, can 





97 
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with regard to what has ultimately to be accomplished. In 
connection with Tibetan studies our bibliographical knowledge 
is still in its infancy. ‘The literary treasures which our present 
data induce us to expect as existing must be immense. Lists 
of Tibetan works published hitherto lead us to surmise that 
wé are only at the very beginning of our discoveries, and 
that all the titles known to-day, and all the books collected in 
private and public libraries, represent only a small part of ^ 
really immense literature of which we can scarcely estimate 
the bulk, still less the full nature and contents. The two large 
Tibetan religious cyclopedias, the Konjur and the Tanjur, are 
fairly well known, bibliographically at least, and have, especially 
of late years, been studied in detail, but these two voluminous 
compendia, we have now found, do not in any remote way 
constitute the bulk of Tibetan literature. They may indeed 
be its two chief monuments, but they are rivalled by others ; 
and extra-canonical literature is now found to be much more 
extensive than even these two well-known collections added to- 
gether. Any contribution to our knowledge of this literature, 


at the present stage of Tibetan studies, cannot fail to be of a — 


certain importance, if it were only to furnish starting points 
for further research. At one time, through the information 
brought back from Tibet by Sarat Chandra Das, about the 
existence in that country of old Sanskrit texts which have long 
since disappeared from sight in India, great hopes were enter- 
tained that in this Land of Snows startling discoveries might 
be made in that direction. The discovery of such texts in 
Japan, published by Max Miller, may have encouraged the 
expectation. This led Emil Schlagintweit, some twenty years 
ago, to attempt to establish official communications with the 
Dalai Lama, to obtain from him a list of such texts Schlag- 
intweit was assisted in his attempts by Rockhill, Sarat Chandra 
Das and others, but the whole undertaking came to nothing. 
Its legacy is a rather amusing and prolific description of the 
attempt, together with all documentary material connected 
with it, which Schlagintweit published in Munich! in 1904, and 
which is a very serious report concerning a more or less comic 
episode in the progress of Tibetan studies. I have, however, 
followed Schlagintweit's example in a more unambitious and 
unofficial manner. Having made the acquaintance of and 
formed friendships with several Tibetans, both permanently re- 


siding in British territory, or only temporarily visiting it, I 


have been on the look out for a suitable agent to furnish me 


with some information similar to that sought by the German 


scholar, though not going so far as to expect any concerning 


asa (1002) 2 
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Sanskrit texts probably stillextant in Tibet. I wished to have 
4 reporf about the current literature of the country to lind out 
whecher any such report wonld go beyond the information 
already in our possession. I expected that this more limited 
line of enquiry would in all probability prove more fruitful. 
I was not deceived in my expectations, Last spring a Geshe of 
my acquaintance, residing during the winter months at one of 
the places of pilgrimage in India, holy to Tibetan Buddhists, 
passed through Calcutta on his way to Lhasa on the occasion 
of his annual summer visit to Tibet. I met him and explained 
my wants, and he kindly promised to do for me what he could 
in this matter. Six months later he returned with two lists 
of Tibetan book.titles (one of which being, properly speaking, 
subdivided into two parts) altogether enumerating 219 titles 
He had kept his word splendidly and I think we have reason 
to be grateful for his kindness. I had explained to him the 
European conception of bibliography, but his lists did not, 
materially, come up to any ideal standard. Nevertheless they 
proved useful and rich in new names. His two (or otherwise 
three) lists are arranged as follows: One gives titles arranged 
under the names of printing establishments— and indicates the 
number of volumes of the single works. The second starts 
giving titles with the number of pages of each volume, but in 
- the middle ceases to give these numbers, and so practically 
changes into a third list of titles only. Evidently verifying 
these numbers was a laborious work, and could not be com- 
pleted before my friend left Lhasa again. So he brought the 
list with the page numbers filled in as faras they had been en- 
tered at the date of his return to India. Both lists are written 
in Umed character. When I received them I went over them 
with my Tibetan teacher, collected notes about them, trans- 
lated them into English, and made a number of cross-references 
| to the few previously printed lists as far as they were at my 
ium n disposal. The titles, as is common in all Oriental book-titles, 
c bristle with flowery and allusive expressions, and contain a fair 
p sprinkling of proper nouns and geographical names, which 
makes it impossible to render them with any degree of trust- 
worthiness without the assistance of a Gegan (Munshi). It is 


m therefore worth while to lay the result before others who may 
— - have to deal at one time or another with the same or similar 
r$ EAR titles, without the benefit of native help. I have consulted 
um the other published lists and made some references to them, but 
| — —  .  ] have neither amalgamated the common entries completely, 
^ |» — nor made all the cross-references which it was possible to make. 
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The existing lists, like the present ones are all drawn up too 
briefly and summarily to justify as yet the compilatibn of a 
kind of Catalogus Catalogorum in connedtion with the three 
lists now presented. One of the previous lists gives no Sanskrit 
equivalents at all, even where these alternative titles are given. 
in the books described. Another gives the original Tibetan titles 
only for some volumes and not for others. Another again tran- 
scribes only part of the titles, in arbitrary abbreviation, though 
the author has the actual books before him. My own lists E 
nre worse in à way, for they seem not even to have been copied 
from actual titles, however partially. T understand that they 
have been taken down from dictation, from memory, and re- 
present the current popnlar names by which the books are 
referred to in Tibet. From the standpoint of scientifie biblio- 
graphy this may be sad, but from that of a study of the popular 
life it has its value. Ido not think that the actual writers of 
the lists can have been very learned men ; they may have been 
practical booksellers. Uncertainties like those offered by 


No. 116 (Q 5" for 35*8 etc.) seem to point to this conclusion. 


. 
- 


But it is certain that the lists embody an unusual amount 

of familiarity with book-names, Ihave not met with Tibetans 

who knew all these books, though several together knew most 

of them. It is also evident that the lists contain an appre- 

cinble proportion of new material. Further, it seems to me 

that the value of these liste lies is the fact that they give us a 
picture of the literature affected by the modern Tibetan in- 
telligentsia. The Kanjur and 'Tanjur as such are excluded, 

but some parts of their contents are evidently still widely read 

and current in separate editions. The number of works ow 
urammar and poetics included is remarkable. These works 

seem to represent the class of literature in current demand bv 

the educated and cultured Tibetan of to-day. The exceeding- F 
ly numerous, in fact uncountable, little popular rituals, prayers, 
hwmns, litanies and similar works which are to be met with in 
Tibet are altogether obsent from our lists. Most of the worl:s 
embody matter which lies at the root of Tibetan tradition and 
belief. A fact which seems very significant to me is that we 
meet with several titles wholly identical with, or at least — 
similar to, those published in the old lists of Schmidt, Bohtlingk — — 
and Schiefner, abont three-quarters of a century ago. Literary —— 
taste does not seem to have changed much in Tibet during all 
that time. Whether the cycle of Cathay will move as slowly 
in the future seems doubtful. Already there are rumours of a 2262. 
telegraph line to Lhasa.! Uniformed soldiers, postage stamps | 
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and even banknotes have already appeared in the land of 
Tsongkhapa. Thére was even a Lhasa Gazette is the most 
approved up-to-date style, though printed (lithographed) 
in Peking, which existed for about five years up to about 
the first year of the second Chinese revolution, and this 


SCA nay QNT, of which I possess an almost 


complete copy, is a very curious production indeed. Yes, 
speaking about innovations, though unconnected with books, 
| may record stories of electric light in Lhasa in private 
houses of certain rich men and of a Russian diplomatic present 
to the Dalai Lama consisting of a gramophone praying the Aum 
Mani Padme Him: Whether these stories are true I do not 
know, but it seems certain that a few years ago an enterprising 
Nepali took a small cinema to Lhasa in order to make his 
fortune with it. But this was a failore, for the local wits de- 
cided that such things had never been spoken about in the 
Kanjur, and so they could not be. They were not to be had 
in this way. And our Nepali did not get any publie to his 
magic exhibitions. The enterprise collapsed. To return: I 
ve made a few references tothe three earlier lists, mentioned 

7 above, in connection with some picturesque titles which re- 
appear in our own lists after seventy-five years. It isscareely 
necessary to add that bibliographical publications in Tibet are 
rare; booksellers’ catalogues also. Only one item contained 
in our list seems to be a list of publications issued by a print- 
ing establishment (No. 144). As remarked in loco the existence 
of similar lists is not known to my informants, but in S C.D.'s 


list (A 44) we find what seems such a print, the 325 ea 


— 


je &msrEc pum Enquiry might lead to the discovery of 


ie e others. On the other hand there are as a rule very good 
< indexes attached to the separate volumes of the larger Sung- 
: bums, or collected works, and the list of Schmidt and Bóhtlingk 
enumerates a great number of indexes to various editions or 

Te. manuscripts of the Kanjur and Tanjur (Nos. 262-284). 
CNN | As to Tibetan bibliographical works, perhaps they exist. 
gent ^ In the list of Schmidt and Bohtlingk we find an entry, 


|. — Nos., 446-4506, entitled SIT E ANS AS SY SU 
i E s AXA AA SAT gE JAENA, “The book-list, called 


= Source of Valuables" composed by the Teacher named Shä- 
|—  —. qub." This seems a bulky work as it consists of eleven volumes. 
— — I have not been able to collect any information about it, and 
it ma y be that hat the title of the work is afterall the most strictly 
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bibliographical part of it. Yet until the work is found and 
examined the title holds out hopes. 

As to the book-trade in Tibet I have only meagre data. 
It is said that in Lhasa alone there are a score of book-shops 
or stalls, but none in Shigatse and Gyangtse. In the latter 
places books are sold by bagmen, pedlars, who usually carry 
about only cheap and popular prints. About the Lhasa book: 
bazar see Sandberg, Handbook of Colloquial Tibetan, p. 174. 
It is said that the larger books are never kept in stock 
printed, but are only struck off to order in as many copies ax 
the customer needs. In Lhasa the book vendors undertake to 
procure prints from other, even distant, places. In Narthang 
alone, copies of the Kanjur and Tanjur are kept ready printed, 
but these ready copies are so abominably printed and inked, 
and their paper is so bad, that they are almost useless for read- 
ing. Most of the Narthang copies in libraries outside Tibet 
seem to be more or less of this kind,^ The reason for this bad 
printing seems to be that by far the most of the customers do 
not require these collections for reading at all but for purposes 
of worship, for pustaka-puja. A cheap copy serves as well 
for this purpose as a better printed one. ook-shops in the 
European sense of the word do not seem to exist. The print- 
ing and publishing is mostly in the hands of the monasteries. 
Several of the larger monasteries have even several establish- 
ments connected with their various colleges, houses, or depart- 
ments. The only more or less secular printing place seems to 
be that of the Potala Zhól, which is to a certain extent a 
government press, though not in the Western sense of the word; 
and which can only be described as secular in so far as govern- 
ment activities in an ecclesiastical state can be so termed, 
But besides the regular printing establishments in the monas- 
teries, often sets of blocks, usually of only one or a few works 
of moderate length, may be found in the possession of rich 
men or aristocrats (which in Tibet is still often the same thing) 
who act either as patrons for some author (mostly a monk or 
other cleric) or have an old sacred text cut anew from motives 
of piety, or to acquire merit. The blocks of such works, pro- 
duced by what may be called private enterprise, are either 
kept by the patron, or may be made over as a pus qu Mr. 
some neighbouring monastery. In the cases in w e rich y * 
man keeps these blocks at home, the —— of uc and — 
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certain amount of literature is apt to disappear. Blocks are 
also sometimes cut at the chief expense of the richest. 
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with some little help from more modest contributors, in which 

case the chief patron, mostly, becomes the custodian of the 

blocks. In colophons, sometimes detailed data about such 

patronage may be found, carefully cut out in the last block 

after the close of the work. All printing in Tibet takes place 

during the summer, for the simple reason that in winter the 

ink freezes and printing becomes impossible, House heating 

for such purposes cannot be effected. In some large printing 

establishments the workers come together only during the 

summer printing season, to return to their villages or other 

dwelling places in the winter. There is a great variety of 

usage as to the way in which prints are obtained. Some 

monasteries possess blocks but no printers. In such cases the 

client has to bring not only his own paper and ink, but also his 

winters. He then has to obtain permission to use the blocks. 

n other places the establishment has printers and furnishes 

paper and ink, unless the purchaser brings these with him to 

assure a certain standard of quality. In Narthang single 

volumes are not printed on special paper brought by the 

customer, but complete sets of Kanjur or Tanjur are executed 

on special paper if required. The ordinary inking and paper 

. there are most dismal. In some monasteries the prints are 

paid at the rate of a fixed price per 50 or 100 leaves, but in 

others the use of them is free after complimentary gifts to the 

monastery heads and tea offerings to the monks. To ensure 

good printing and inking, or the use of good paper, every where 

the personal factor comes into play, and a judicious outlay in 

tea and scarves, as well as some bakshish in various forms, is 

an almost indispensable element. It is said that printers are 

not above skipping batches of fifty pages or so in the middle 

of fat volumes. They save themselves labour in that way, as 

also the money to be calculated for paper and ink. Careful 

checking of any printed volume is, therefore, always necessary 

Besides this à thorough check has to be kept on the quality of 

the prints, as pages are often blurred and illegible. If these " 
are found to be so, the customer may require them to be re- 
printed until they are satisfactorily executed, It will be seen 
that to get a book from a Tibetan press is a matter of consi- 
derable difficulty, and as to making a collection, it is an ad- 
mre, —— calling for patience, persistence, keen watching and 

omacy. 

p! As to paper, that of Bhutan enjoys a specially good reput- 

ver Ti are equally good, the 

iy dependent on the qualit of the 
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other establishments. It is said that there is a specially fine 
copy of the Narthang Kanjur in Kalimpong on such paper, in 
the possession of one of the local nobles, This edition would 
probably be invaluable for text-critical work. 

A few words must be said about the relation between 
manuscripts and prints. in Tibet the position is analogous to 
that of Europe in modern times. As there, the printed edition 
usually represents the labour of expert and careful work: the 
block-cutter (equal to our compositor), the reviser (equal to 
our proof-reader), and in cases of very careful production even 
the editor, as with us. In Europe printed books are practi- 
cally no longer copied for home use, but in Tibet this is still 
done. The reason is almost invariably, either the impossibility 
of buving another copy of a coveted and valued book, as the 
book-trade is not organised and communications difficult, not 
to speak of the enormous distances, or the inability to pay for 
a printed copy because of poverty. Money is very scarce in 
Tibet. The result is that copying is almost invariably done by 
people less expert than the printers or the block-cutters work- 
ing under expert supervision. And in the case of those copy- 
ing for reasons of poverty, they are often not the most learned 
and may even be really ignorant. Grammatical knowledge in 
Tibet is very limited and a science of the elect. Even profes- 
sional copyists are better craftsmen than linguists or gram- 
marians. Desgodins has made a very pointed remark about 
this. 

: But there is still another class of MSS. made for other 
than the two reasons given, and of quite a different character. 
These are those copied *' in state” as it were, as works of piety. _ 
They are very ornate, mostly in gold or silver writing, or both, 
on dark blue polished thick paper, and make magnificent 
volumes, splendid examples of the calligrapher's art. Not all 
are so ornate. I have recently seen sample leaves of a Bum 
(the first sixteen volumes of the Prajná-páramitàá , on stiff glazed A 
white paper in black ink, in splendid writing, about a century : 
old, an ideal copy to work on.! Most of these MSS. are chosen 
from the Prajná-páramit& class, and for smaller pieties the 
Vajrachedika is the work most used, whilst for a middle-sized 

iety the Ashtasahasrikü ranks next in popularity. Also other 
Books are chosen, and in the Victoria Memorial in Calcutta * 
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pire oae and can only serve as a very slight preliminary sketch 
o 

Now we have still to consider the question of publishing 
or printing centres and the locality of the presses, Publishing 
in the European sense of the word is unknown in Tibet. No 
wholesale editions are ever printed off at once and distributed 
through selling agencies. As said before, the normal practice 
is to print each copy for the customer who wants it. An ex- 
ception is formed by the small popular prints kept for sale by 
the little book stalls in Lhasa or those hawked about the 
country by bagmen. But even these are probably ordered by 
these booksellers in small batches and not kept in stock at the 
presses. Tibet is a country of travel and pilgrimage. A vast 
number of travellers are always on the road from the remotest 
corners of the country to its centre, Lhasa, and from there 
back again. These travellers, whether traders or monks, are 
the distributors of the printed literature. A man going to 
Lhasa, or elsewhere, may be commissioned by his friends to 
bring back such and such works, or having the opportunity at 
some monastery to acquire such works and having still room 
for an additional load on his yaks or mules, he may take books 
as balast, either for his own use or as a speculation. Often, 
also, a pilgrim may invest in a spare volume or two carried home 
on his back with his personal effects in the hope of some gain 
by their sale when he has'returned to his dwelling place. From 
time to time I saw a few isolated volumes appear in this way 
on the benches of some shop in the Ghum bazar, which usually 
disappeared quickly. And then no one knew how they had 
come or when other copies would again arrive. This kind of 
book was usually not very valuable. Yet I have often picked 
up a stray volume in this way from passers through. Though 
publishing, then, in the stricter sense is unknown in Tibet, yet 
there is something that should be mentioned in this connection, 
A number of books have been prepared for the press, that is 
their blocks have been cut and prepared in the printing places, 
which are only delivered to the specially privileged. There are 
such works as are judged in the eves of the authorities to be 
unsuited to the masses and a special official permit is necessary 
to have them printed. The nature of these works is not well 
known to me. I believe they deal asa rule with the higher 
arcana of tantrik philosophy. The matter deserves further 
investigation. For ordinary books no such permit is necessary. 
I think I remember rightly that in the index to one of the 
volumes of the collected works of one of the Teshu Lamas, 
the matter parts. The second part of the 
l to the effect that 
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-* published 21 presses are named, butas they are practically all in 
Lhasa or in places along the road from India to Lhasa they can 
only represent an infinitesimal proportion of all the presses in 
Tibet and in the countries round Tibet where Tibetan is printed 
Of Mongolia, Kashmir, Kham, China, practically nothing is 
said. Bhutan is reputed to have a great number of presses, 
with excellent prints, and with an extensive literature. The 
same 13 true for Kham, and especially Derge is famous for its 
many books, which are said to be specially well printed. It is 
even said that Derge boasts of sets of the Kanjur and Tanjur, 
printed from metal plates, a local stereotyping process, Derge 
is, further, renowned for its learned literature. Practically 
nothing is known to us about it. That Tibetan is printed in 
Peking we know and many will have seen several bilingual or 
trilingual Chinese prints. Then there are Kashmir or such 
centres as Kumbum at the other extremity of the country. We 
may expect to find a really astounding output in the whole 
realm. All of this relates more or less to lamaistic literature, 
whether religious or secular; mostly, of course, religious. But 
it 18 also said that there is a voluminous printed Bon literature 
about which practically nothing is known. Anyhow what has 
been mentioned is sufficient to show that literary discovery has 
still immense scope in Tibet. 
The totals of our lists are as follows. The first list names 
21 presses, and indicates 374 volumes. The number of leaves 
given in the second list comes to 4,017. The third list gives 
74 titles. In all there are 219 entries, of which some are 
duplicates, and several are already known. 
Below I give the names of the 21 presses enumerated in 
our lists, together with the few notes I have gathered about 
them. They may serve as a preliminary reconnaissance in this 
field of enquiry. l 
With these general remarks everything has been said which ( 
I think relevant in introducing our lists. But in order to make E 
this article more complete and useful, I will still add a sum- z 
mary of the chief material at our disposal concerning the — 
Bibliography of Tibet, quite apart from the data furnished by — 
these lists, and make a brief reference to the Tibetan books in — 
| Indian collections of which I have knowledge, as well as to — 
bw. some collateral matters of practical utility. | MEM 
—— In his detailed and careful compilation on Tibet Opisanie — 
= ç Tibeta (Description of Tibet), Vol. II, Part I ( Vladivostok, mera 
— . — 1908), Prof Nikolai Kuehner deals with the same subject dis- — 
















.  . cussed by me above. Partly because his book, on account of — — | * 
~ the language in which it is written, is inaccessible to most — — 
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at the end of the volume, and are to be found on pp. 109 and 
110. He writes :— 

" Large printing houses are to be found in Lhasa, Nar- 
thang near Tashilhunpo, Kumbum and other monasteries of 
libet. Outside the country Tibetan books are printed in 
Peking (Sung-chu ssi). Urga, ete. In smaller printing houses, 
usually mere printing shops, only the common religious books 
and other works of small size are printed. In the larger 
establishments, too, usually the same kind of literature is 
dealt with, except when special orders are given. 

^ In the time of the fourth Urga Khutuktu the Urga print- 
ing house began to cut the wood-blocks for a Tibetan Kanjur, 
and 72 volumes of the 108 were finished when nt the death of 
Khutuktu the work was discontinued. So the Urga Kanjur 
remains incomplete till the present day (1892, the time when A. 
Pozdneyev visited Urga). Many of the blocks that had been 
prepared have since been damaged or lost, and others have 
become worn out through printing. The Urga edition of the 
Kanjur may therefore be regarded as non-existent, though 
some of the poor Khalkha monasteries buy it and complete 
the missing parts in writing. 

The Urza printing house publishes also a few (not more 
than 20) small Mongolian books and a slightly greater number 
(about 50) of Tibetan religious books. Most of the books, 
however, published here are Lamaistic ritual works. (See 
Pozdneyev, Mongolia and the Mongols, Vol. I, p. 56.) 

The high cost of Tibetan works is chiefly caused by their 
length. Especially the collections of the Kanjur and the Tan- 
jur are very bulky and represent quite a capital. (Cf. Wassiliev, 
Notice, etc., pp. 375-376.) 

In most eases the purchaser who wants to buy a book, 
addresses himself to the nearest printing house where the 
blocks are kept of the book required by him, and orders a 
copy to be prepared for him. Kawaguchi acquired in this 
manner the greater part of the books he brought with him from 
Tibet. As he told Walsh (Walsh, List of Tibetan books 






remarks on books and print- 
Adyar, -Madras, 1909), 





1]. THE BIBLIOGRAPHY OF TIBET. 


All bibliographical literature about Tibet falls naturally 
under two main headings, the one treating of Tibetan works 
produced in Tibet, and the other of the study of Tibet by 
Westerners, be it scholars, travellers, missionaries or others. 
Under both headings important and numerous data can be 
entered. Arranging the available matter in tabular form the 
following scheme may be drawn up :— 


I. Tibet General. 
a. General Oriental Bibliography. 
b. Special Chinese Bibliography. 
c. Special Buddhist i OETA pA: 
7. Bibliographies in individual works on Tibet. 


II. Kanjur and Tanjur. 
&, Western Material. 
b. Eastern Material. 


III. Extra-canonical Tibetan literature. 


IV. Collections and Book-sellers. 


In this scheme the first division deals mainly with Western 
books, about Tibet, the second and third with the literature of 
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fruitless search along the many possible avenues of exploration 
leading to Madras, Bombay, Simla, Delhi, Lucknow, or wher- 
ever else. Itis for the same reason that I mention the names 
of a few book-sellers specialising in Oriental Literature, con- 
trarv to the convention usually observed in learned journals. 


Il. TIBET GENERAL. 
a. Genera l Oriental Bibliography. 

1. Orientalische Bibliographie (also with English title- 
page : Oriental Bibliography). 

An annual bibliography, published in Berlin. Now in its 
third series. Originally started by C. Friederici as ** Biblio- 
theca Orientalis," 8 vols., from 1876 to 1832; continued as 
Literaturblatt für Orientalische Bibliographie," ed. J Klatt 
and E. Kuhn, 4 vols., from 1883 to 1886 ; now '' Orientalische 
Bibliographie," lastly edited bv Lucian Schermann, from 1587. 
The latest bound volume in the Imperial Library is Vol. 22, and 
contains the titles for 1908. Published in 1910. Since the 
outbreak of the war this indispensable work has ceased to 
appear but recently information has reached India stating that 
there is a probability of the resumption of its publication. 

A separate special bibliography of works on Tibet does 
not vet exist. In the above work Tibet has s separate head- 
ing. ‘The Imperial Library in Calcutta has a complete set of 
the third series; the Adyar Library à nearly complete set of all 
the three series. 

Nikolai Kuehner, of whoseimportant compilation on Tibet, 
Opisanie Tibeta, Description of Tibet, the last part which has 
arrived in Europe is Vol. IT, Part 2, Vladivostok, 1908, has 
announced for Vol. ITI of his work an * Essay of Tibetan 
Bibliography." It is not apparent that this volume has ap- 
peared or is about to appear soon or at all. 

?. Recent works on Tibet are periodically recorded in the 
excellent subject indexes to the modern works added to the 
Library of the British Museum, of which the various volumes 
are dated 1902. 1906 (for 1901-1905), 1911 (for 1906-1910) 
and 1918 (for 1911-1915). In the Imperial Library. 


b. Special Chinese Bibliography. 


The older “ Manual of Chinese Bibliography '" by P. G. and 
O. F. Von Mollendorff, Shanghai, 1876, has a special section 
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students, A supplement to this work is now in progress of 
publication. Publisher Paul Geuthner, Paris. It is to brin 

the literature up-to-date to 1920. The second part of this 
supplement has appeared in 1923. 


c. Special Buddhist Bibliography. 
Of the older works the following may be mentioned :— 
l. Otto Kistner. Buddha and his doctrines: A biblio- 
graphical essay. London, 1869. 
2. Albert J. Edmunds. A Buddhist bibliography. Journal ` 
of the Pali Text Society. London, 1903. 


Three recent works of great practical utility are :— 


3. Hans Ludwig Held. Deutsche Bibliographie des Bud- 
dhismus.  Munich-Leipzic, 1916 (2544 entries). 

4. Ida A. Pratt Buddhism. A list of references in the 
New York Public Library. New York, 1916. 

5. Dr. Hans Haas. Bibliographie zur Frage nach den 
Wechselbeziehungen zwischen Buddhismus und 
Christentum, Leipzig, 1922. 


d. Bibliographies in tndividual works on Tibet. 
1. Emil Schlagintweit. Buddhism in Tibet. (Biblio- 
graphy. pp. 331-369.) cu greek 1863. 
2. Id., French translation by on Feer. Annales du 
Musée Guimet. Grande Bibliothèque, Série in 4°, 
Vol. 3. Paris, 1881. 
3. L. A. Waddell. The Buddhism of Tibet.  (Biblio- 
graphy, pp. 578-583.) London, 1895. 
4. Berthold Laufer. Verkürzte Version des Werkes von 
den Hunderttausend Naga’s. Helsingfors, 1898 
(Memoirs of the Finno-Ugrian Society, Vol XI) 
Bibliography, pp. 1-7. 
5. Albert Grünwedel. Mythologie des Buddhismvs in 
Tibet und der Mongolei (in the notes, behind, pas- | 
sim). Leipzig, 1900. PT 
6. Sarat Chandra Das. Tibetan-English varese] List E 
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7. o er. 1T 

Mf In Keleti Szemle (Revue Orientale), WIIF (1907), -A 
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These are some of the main works, giving rich biblio- 
graphical material. Nearly all that B. Laufer has written con- 
tains valuable matter of this nature; most of his works or 
essays furnish fresh data in this respect. Two classes of 
bibliographical material must be looked for in general geo- 
graphical and missionary literature. I have no important 
references at hand for these, except No. 10, quoted above, 
though this literature should not be neglected. 

(See Addenda, behind.) 


: II. KANJUR AND TANJUR. 
a. Western Material. 


1. Csoma de Körös. Analysis of the Kanjur and Tanjur 
in Vol. 20 of the Asiatic Researches, the precursor of this 
Journal, Calcutta, 1836. (In various separate articles.) 
Though better and more complete catalogues of the 
contents of both collections have been published since, and 
scientific detail has been attended to to a far greater degree than 
in Csoma’s work, hia catalogue is still the only one in any 
European language which not only enumerates but describes 
the contents of the first of these two large cyclopedias, the 
Kanjur, and as such his work with reference to the Kanjur is 
still almost as valuable as it was nearly a century ago on its 
appearance. In fact, in a way more valuable, because at 
present better use can be made of his data. His analysis of the 
Tanjur, on the contrary, is too brief and fragmentary to be of 
use. 
| 2. 'This work was translated by Léon Feer, in Vol. 2 of 
Us the Annales du Musée Guimet, Paris, 1881. Feer, arranged 
VAT the whole material in a practical way and added valuable 
^ indexes. à 
i. 3. Index des Kandjur. Preface by I. J. Schmidt, Im- 
— — J perinl Academy of Sciences of St. Petersburg. St. Petersburg, 
i i 1845. 
mm. .A lithographie reproduction, in Tibetan character, of an 
:' indigenous index, without commentaries or translations. Copy 
E in the Adyar Library. ai p 
x uid: ermann Beckh. (Catalogue of the Kanjur.) Hand- 
|J  — sehriften-Verzeichnisse der Königlichen Bibliothek zu Berlin. E 
| Vol. 24, Part 1 (Kanjur). «3 
Detailed on and criticism of No. 4 in the next two E 
numbers d 


EO. Paul Pelliot. Notes à propos d'un catalogue du Kan- 


ju Journal Asiatique, July-August, 1914, pp. 111—150. 
wis, 1915. T (exu | 
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third parts of the Catalogue of the Tibetan Collections of the 
Bibliothéque Nationale in Paris. Paris, 1909 and 1915. 

The undertaking of which this work—a marvel of patience 
and care, and a monument to its author—constitutes only one 
half, remains unfinished. As practically adequate catalogues 
of the Kanjur already existed, the results of Csoma and Feer's 
combined labours, the author began his work with the Tanjur, 
intending to take up the Kanjur later. He fell, an early victim 
of the great war, after having only finished his work on the 
'lTanjur. In India there are still old friends of this noble 
Frenchman who speak of him in terms of more than nffection, 
loving the man as much ns respecting the scholar. 

8. Anton Sehiefner. Ueber die logischen und gramma- 
tischen Werke im Tanjur. St. Petersburg (1847?). In the 
Bulletin de la Classe historico-philologique de l'Acad. Imp. des 
Sciences de St. Pétersbourg. T. IV. Nos. 18, 19. Also reprinted 
in the Mélanges Asiatiques of that body, and as a separate 
pamphlet. 

9. Georg Huth. Verzeichniss der im Tibetischen Tanjur, 
Abtheilung mDo (Siitra), Band 117-124, enthaltenen Werke.. 
a the Sitzungsberichte of the Royal Ac. of Sciences in Berlin, 
1895. 

10. A brief supplementary note to No. 9, by the same 
Author, in Z.D.M.G., XLIX (1895), pp 279-284. Title: 
Nachträgliche Ergebnisse, etc. 

11. Sarat Chandra Vidyibhusana. Numerous articles in 
the J.A.S.B., New Series, mainly in Vols. 1-6, 1905-1910. 

- It will be seen from the above that we have at present 
only two easily accessible, satisfactory catalogues of the Kanjur 
and one only of the Tanjur. The enormous mass of material qe 
in the form of names of authors, translators, revisers, eto. ; of | 
countries, places, monasteries ; and of kings and other historical l 
persons, mentioned in the pages of these volumes cannot x 
be fully exploited until indexes to all of them have been — 

AX made. Here isa true mine of treasure awaiting students. — ^ — 

* The numbers 8 to 10 all deal more or less with the same small Ew. 

ke group of volumes in more or less the same manner, and are | 

largely superseded by No. 7. b | 
|J Remarkable and very special contributions of value to the 
knowledge of the Kanjur are furnished by the two following :— — 

—. . 12. HBerthold Laufer. Die Kanjur-Ausgabe des Kaisers. 

= K'ang-hsi. Bulletin of the Imperial Academy of Sciences of - 

— $t. Petersburg. 1909, pp. 567-574. = = =. . . —* 
ss 13. Berthold Laufer. Dokumente der Indischen Kunst, 
= Erstes Heft. Malerei Das Citralakshana, Leipzic, 1913. (Spe- 

— . cially; Introduction, pp. 49-62.) — — — Med —— | 

|. — I4. Berthold Laufer. Descriptive account of the Collec- 
icago, 1918. aste 
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Mainly about the Kanjur and Tanjur, but with some 
general remarks on Tibetan literature, pp. 6-12, and with 
further matter on the Chinese Tripitaka. 

I5. An article by “ X” on The Tibetan Tripitaka, in the 
Imperial and Asiatic quarterly Review, 3rd series, Vol. 28, 
1909, (Woking), pp. 335-337, seems hardly important enough 
to include it here. (See also Addenda, behind.) 


b. Eastern Material, 


In the first place we have the Tibetan material, represent- 
1 ed by the Tibetan Index published in St. Petersburg (see 
. immediately above, a, No. 3), as well as by the various other 
Tibetan indexes preserved in various collections and described 
in various lists. So for instance the several indexes to 
Kanjur and Tanjur in the St. Petersburg list of Schmidt and 
Bóhtlingk (see below under m1, extra-canonical literature), which 
cover 23 numbers. What these titles really represent is not at 
all sure as yet. The Schmidt-Boóhtlingk list (Nos. 278-279) 
, speaks of a Tanjur printed in Potala. My informants main- 
-tain that such a Tanjur does not exist. They may be right 
or may be wrong, but the matter deserves inquiry. They 
explain the existence of several different Kanjur and Tanjur 
indexes by the statement that these refer to manuscript copies 
and not printed ones. Whether true or not, the suggestion 
is interesting enough. 

Next, the oriental material is represented by what can 
be learnt from the Chinese Tripitaka, because we may regard 
a this as, in a measure, a Chinese equivalent of the Kanjur and 
| Tanjur. Most of our information about this collection is now 
—* derived from Western scholars, and they have certainly fur- 
nished the material most easilv accessible and useable by 
3 Tibetanists, who may not know Chinese, So the matter is 
— perhaps slightly out of place here under this heading. If so, 
"A that may be forgiven. The following publications deserve 

oF ‘ mention, mostly available in India. 
1. Samuel Beal. The Buddhist Tripitaka as it is known 


* in China and Japan. A catalogue and compendious report. 
A. sc ə Devonport, 1876. Now superseded. 

n 2. Bunyiu Nanjio. A catalogue of the Chinese translation 
NE: of the Buddhist Tripitaka, ete. Oxford, 1883. In the Imperial 


= — Library. This work contains a very detailed introductory 
obs, = essay on the bibliography of the Tripitaka in China. 
ar 3. E. Denison Koss. Alphabetical List of the titles of 
— — — works in the Chinese-Buddhist Tripitaka (Index to Bunyiu 
— — Nanjio and to the 1905 Kioto reprint). Calcutta, 1910. 
|  . 4, Alfred Forke. eee: les Pekinger Tripitaka. (Royal 
Berlin.) Berlin, 1918. 
is not altogether compl 
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in the Tokyo Tripitaka and in the Kyoto Tripitaka, The 
complete collections of the former edition (with the indexes) 
are in the Imperial Library and the Adyar Library. A large 
part of the latter edition (with the indexes) is in the Imperial 
Library. 

It is further reported that the Calcutta University 
arranging to acquire a copy of the recent Shanghai edition. 

Of a practical catulogue raisonné of the Chinese Tripitaka, in 


ten volumes, entitled [sz] Wk T ELS Y üeh-tsang-chih-ching, 


and mentioned by Nanjio in his introductory essay, several 
copies are in Calcutta, one in my own possession. 

For the Pali canon a reference to the publications of the 
Pali Text Society is almost sufficient. Of the King of Siam's 
edition there is a copy in the Library of the Calcutta University, 
one in the Adyar Library, and at least one in a private collec- 
tion in the neighbourhood of Calcutta. Most of the publica- 
tions of the Pali Text Society are to be found in the larger 
Indian Libraries, as also the recently started edition of the 
Pali Tripitaka, printed in Singhalese characters, and published 
bv the Trustees of the Simon Hewavitarne Bequest, Colombo. 

The recently published works on the history of Pali 
literature contain also much information on this special subject 
Wilhelm Geiger's ** Pali Literatur und Sprache '' (1916) is per- 
haps the most useful compendium. 

Special reference should be made to a most valuable 
bibliographical essay dealing with the relation of the Agama 
literature in Chinese and Pali :— 


Prof. M. Anesaki. The four Buddhist Agamas in Chinese, 
a concordance of their parts and of the corresponding counter- 
parts in the Pali Nikayas. In the Transactions of the Asiatic 
Society of Japan Vol. 35, part 3. Yokohama, 1908. 

The See Das eo of the Chinese Tripitaka, however, forms 


a special subject:which cannot be pursued further at the present 
occasion. 


is 


Ill. EXTRA-CANONICAL TIBETAN LITERATURE. 


1. Curiously enough, for so are the vicissitudes of < 
human endeavour, the — and most practical contribution 
under this heading is one which has never been 
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nisharto published library catalogues of Tibetan books, and 


e other a list of titles of extra-canonical Tibetan books 
mentioned in such catalogues and in other works. This useful 
publication is still of practical value. A copy is to be found in 
the Imperial Library. Some of the PPT E a edia titles have 
been extracted from it, whilst I supplement some items which 
were not contained in the memorandum, and others which 
refer to publications subsequent to its appearance. 

. 2. According to Waddell, as mentioned in the introduction 
to his list (see No. 16 below), Professor C. Bendall addressed a 
similar memorandum to Government.” I have not been able 
to obtain or sce a copy of this and consequently ignore whether 
it contains bibliographical information. 

3. I.J. Schmidt and O. Béhtlingk. List (Verzeichniss) of 
the Tibetan MSS. and Xylographs in the Asiatic Museum of 
the Imperial Academy of Sciences, St. Petersburg. 

Published in the Bull. hist -philol. Vol. iV., Nos. 6, 7, 8. 
Reprinted separately [1846]. 

A. Tibetan works, 520 entries. 

B. Tibeto-Mongolian and  Tibeto-Mongolian-Chinese 
works, 43 entries. 

C. Duplicates, 141 entries. 


4. A. Schiefner. Addenda (Nachtrüáge) to the above. 
Same Bulletin, Vol. V, No. 10, reprinted separately without 
date (about 1848). 58 entries. 

D. A. Schiefner. Report (Bericht) about the latest con- 
signinent of books from Peking.- Same Bulletin, Vol. VIII, 
Nos. L and 2, 1851. Reprinted separately. 

1. Works relating to India [in Tibetan], 11 entries. 
2. Tibetan works, 43 entries. 

3. Tibetan works with translations, 3 entries. 
(4. Manchu works, 12 entries.] 


Nos. 3-5 together constitute a collection of the greatest 
importance. It is reported that since the issue of the latest 


list, of 1851, an enormous amount of additional material has 
accumulated in the St. Petersburg Institution, but no further 
catalogues of the new acquisitions have appeared. The above 
lists all give full Tibetan titles, together with a German 


translation of them, and if present, the equivalent Sanskrit 
titles. | " 
6. 
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In the Abh. of the Phil.-Hist. Class I of the Bavarian 
Academy (Munich, 1875). Reprinted separately. 48 entries. 

8. Emil Schlagintweit. List of Tibetan MSS, in the Wur- 
temburg State Library in Stuttgart (Verzeichniss) 

In the transactions of the philos-pilol. and hist. class of 
the Munich Academy, 1504, pp. 245-270. Reprinted separate- 
Iv. 22 entries. 

9. Emil Schlagintweit [7]. List of MSS. collected by his 
brothers and incorporated in the Bodleiana in Oxford, 

Schlagintweit (Bericht über eine Adresse, ete, p. 659) = 
states that his brothers brought home 101 Tibetan items from 
Buddhist monasteries in the frontier regions of Central Tibet. 

‘A detailed description is in preparation" ' (1904). Laufer 
(Ein Sühngedicht der Bonpo, p. 1, 1899) mentions a *' short 
lithographed list’ of these: "Tibetan Manuscripts, Schla- 
intweit Collection.” Mr. A. Cowley, of the Bodleian, had the 
indness to inform me in 1918: ** We havea lithographed copy 
of a catalogue of the Tibetan MSS. bought from Dr. Schla- 
gintweit, but we have no spare copy which we can send." 

10. Lama Phun-tshog Wangdan. A catalogue of Tibetan 
Block-prints and Manuscripts brought from Tibet, by Cri Sarat 
Chandra Das in 1879 and 1882, 

A footnote says: This list was first made in May 1886 by x 
Lama Phun-tshog Wangdan. 

Date and place of issue are not given. Itis not evident 
that this important list has been officially published. Probab- 
ly Sarat Chandra Das distributed it privately to his literary 
friends. 

The list is divided into two portions, enumerating 165 and $a 
42 numbers, 207 in all. The 42 works of the second portion 
are said to be in the library of the Government High School 


at Darjeeling. In a note in Schlagintweit's Bericht, quoted - "uec 
above, it is said that the other 165 works are in Calcutta. The =, 
majority of these have since found a permanent place in the ae 











g Library of the Calcutta University. 

—* It is a strange coincidence that this very valuable list has 

remained as hidden to the general public as Dr. Thomas’ 

Memorandum. | — 
11. P.Ghosha. A nominal list of Tibetan Manuscripts | 


and Xylographs in the Library of the Asiatic Society of E 
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No date. A very imperfect and incorrect hand-list. — — — 
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MSS. in the Royal Library in Dresden. Z.D.M.G., 1901, 
pp. 99-128. 138 entries. 

14. E. H. C. Walsh. A List of Tibetan books brought 
from Lhasa by the Japanese Monk, Mr. Ekai Kawa Gochi. 
J.A.S.B., Vol. 73, Pt. f, pp. 118-177, 1904. 

Sl entries, of which several sub-divided. 

15 Tsibikov. Musei Asiatici Petropolitani Notitim, IV, 
1904. (Tsibikov and Stcherbatskoi.) No number of entries. 

(From a MS. Note in Dr. Thomas’ Memorandum.) 

16. L.A. Waddell Tibetan Manuscripts and books, etc. 

* collected during the Younghusband Mission to Lhasa. The 
Imperial and Asiatic Quarterly Review and Oriental and 
Colonial Record. Third Series, July 1912, Vol. 34, No. 67, 
pp. 80-115. 464 entries » 

17. M.M. Haraprasad Shastri, Catalogue of Manuscripts 
in the Bishop's College Library, Calcutta, 1915. 

Contains 21 Tibetan numbers (101—121), some of which 
üre prints, and 8 numbers (49-53; 56-58) containing the re- 
mains of the important lexicographical material compiled by 
the old Catholic Missionaries in Lhasa, having passed through 
the hands of Major Latter and the Missionary Schroeter. Partly 
in Italian, partly in Indian vernaculars, 

The following three items are of lesser importance. 


2 18. Csoma de Körös, Enumeration of Historical and 
— Grammatical works to be met with in Tibet. J_AS.B.. 
is Vol. VILI, 1838, pp. 147-52. Reprinted by E. D. Ross, 
IN J.P.A.S.B., N.S., Vol. 7, extra No. 1, 1912; also Csoma's 


Ia Grammar, pp. 179—180. 
Er 19. Bernh. Dorn Das Asiatische Museum der Kaiser- 
2. lichen Akademie der Wissenschaften zu St. Petersburg. St. 
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of the Imperial University of Kasan, (in Kussian). Kasan 
1834. Quoted by Laufer in his sketch of Mongolian Literature. 
p. 166. (This is not the same as No. 21, and the list does not 
seem to be mentioned anywhere else.) 

23. Wassiliew. Notice sur les ouvrages en languages de 
l'Asie orientale que se trouvent dans la Bibliothèque de l'Uni 
versité de Saint-Pétersbourg, 1556. (From Geuther s Ephe-. 
mérides, 65. March, 1923.) Itis not evident, however, whether 
this list contains any Tibetan titles. 

Serutinising the above lists, we find that the bulk of im- 
portant information and material is contained in Nos. 3, 4, 5. 
10, 13 and 16. Nos. 6, 15, 19 and 20 are little accessible, and 
Nos. 6, 9, 15 and 21 may contain some important titles. The 
old St@Pectersburg lists and No. 14 are most satisfactory to 
deal with, as they give the titles in full, in correct transcrip- 
tion. Waddell’s list is curiously inequal, giving full details for 
some titles and only summarised translations for others, 
Wangdan's titles are written with oriental freedom. Walsh 
has, unfortunately, given no attention whatever to the relation 
of his works to Sanskrit literature. The descriptionsin No. 17 
are insufficient and the list only serves as an indication of the 
existence of the works it mentions. My own titles are insuf- 
ficient for strict bibliographical purposes. Whether the time 
has arrived to amalgamate all these titles into a small Cata- 
logus Catalogorum may be doubted. 

Nevertheless the totality of the data furnished by our lists 
brings ample material and is sufficient to indicate the richness 
of Tibetan extra-canonical literature, opening vistas in many 


directions. It is probable that the various collections described 


in the lists quoted do not exhaust by any means the bulk of 
Tibetan literature collected in public or private libraries. It 


is highly desirable that an attempt should be made to ascertain 


where other collections may be found. European, American 
and Japanese scholars might well give this matter some atten- 
tion. Here in India information on that point can be gathered 
only with great difficulty. In bringing to an end this section 
of my paper I wish, for completeness’ sake, to make special 


mention of a bibliographical article describing some of the 
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IV. COLLECTIONS AND BOOKSELLERS5, 
a. Collections. 


| It is known that greater or lesser collections of Tibetan 
books are in the possession of many of the well-known Tibetan 
scholars whose names are familiar to students of Tibetan 
matters. References to such collections have been made in 
connection with the names of Prof. Grünwedel in Berlin, M. 
Jacques Bacot in Paris, Dr. B. Laufer in Chicago,! Dr. H. 
Hackmann (see the illustration in his '* Von Omi bis Bhamo ''). 
The Moravian Missionaries from Ladakh, Dr. H. A. Francke, 
Mr. S Ribbach and others, probably have gathered interesting 
material. SirClaude A. Bell, late Political Resident in Sikhim, 
is reputed to have a very rich collection. Most of Waddell's 
and Schlagintweit's books seem to have passed into the posses- 
sion of public institutions. I myself possess a collection of 
slightly over a thousand numbers, half MSS. and half prints. 
In Darjeeling a brisk trade is being done in ornamental MSs. 
of Prajüüpüramitaá texts, mostly Astasihasrikiis, written in 
gold or silver. Rich globe-trotters carry them off to all parts 
of the world, and probably not a few have found their way to 
America. I may mention here that as sellers and buyers of 
such books are usually little aware of the nature of their 
contents it has happened that a three or four volume MS. of 
the Paficaviméatisihasrik& has been impartially sold to, and 
carried off by, different purchasers, volume by vólume. I was 
offered Vols. II and III of such a MS., of which the first 
volume had just been acquired by a London commercial mag- 
nate. Many missionaries must undoubtedly have brought books 
with them to Europe, either from the Chinese frontiers, or 
from Ladakh or Sikhim. The Vatican should possess some 
curious relics of former missions, as well as, perhaps, more re- 
cent material. The headquarters of missions operating on the 
borders of Tibet. whether Moravian, Scandinavian, American 
or Roman Catholic are sure to have some collections. 

As far as public collections in India are concerned I know 
of the following :— 

1. The Asiatic Society of Bengal, Calcutta. Complete 
Kanjur and Tanjur, and some 50 extra-canonical works, and 
the MS. Bum referred to above. 

2 The Caleutta University. A Kanjurand Tanjur. An 
excellent MS. of the first three Páramitá texts, a so-called 


: |. Bum, 16 vols. ‘The bulk of Sarat Chandra Das' private 
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collection, and a hundred various volumes as below, together 
with some further material. 

Recently increased by a very valuable collection of an- 
other hundred volumes brought from Lhasa, and some time 


before that by a copv of the RFS AES, Precious 


Treasury (of the religious literature of the different Nying- 
mapa sects), in 63 vols. It is said that there are in Tibet five 
such religious miscellanies or cyclopedias of which this is one: 
each restricted to the writings of a particular sect, or rather 


group of sects. The saving is AES AVS: there are 


five different religious treasuries. Together they comprise 
about 200 volumes. One is devoted to Gelukpa matter one to 
the Nyingmapa, one to the Kagyüpa, one to the Sakyapa and 
one to general knowledge. They were collected together by a 


famous Tibetan encyclopedist, "IUe SF HAS, who 


lived to the ripe age of 86 and died about 30 years ago. He 
lived in Kham, Derge, where this colossal work was pub- 
lished. A second edition of the Nvingmapa part only was in 


recent times completed in PF ACAST a A short bio- 


graphy of thir remarkable Tibetan polygraphist exists. 

3. The Imperial Library, Calcutta, about a hundred 
volumes, as above, comprising the complete works of the first 
five Teshu Lamas, of Tsong-kha-pa and his two pupils (Gyal- 
tshab-rje and Mkhas-grub-rje), further of Atisha, Brom-ston, 
Dge-hdun-grub, some 15 volumes of Nyñyā texts, the works 
of four Yongdzins or Lama-teachers, and some minor works, 

4. The Adyar Library, Madras. A Kanjur and Tanjur 
and half a dozen other works. | 

5. The Bangiva Sahitya Parishad, Caleutta. A Tanjur. 

6. The Victoria Memorial, Calcutta. A few ornamental 


cated and commented upon above 
There may be other 
am not aware. All the 
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8. Gaur Dis Bysack. -Notes on a Buddhist Monastery 
at Bhot Bágán (Howrah), on two rare and valuable Tibetan 
MSS. discovered there, etc. J.A S.B., Vol. 49, Part I, for 1890 
(1891), pp. 50-99, with two plates. 

See also Proceedings of the A.S.B. for January 1889, 
pp. 8-12, on this subject. ; 

Besides the above collections in European and Indian 
hands, there are, of course, the monastery and private collec- 
tions in Ladakh and in and around Sikhim. Bhutan, bein 
practically inaccessible, need not be mentioned.  Ladakh is 

B rather out of the wav for most students, but Darjeeling and 
its neighbourhood are next-door to Calcutta 


In the Darjeeling. the Ghoom and the Gying (8 ) 


monasteries (the two latter each a few miles from Darjeeling) 
there are Kanjurs (Narthang), but no Tanjurs. Inthe Kalim- 
pong monastery there is only a Bum. In the Sikhim monas. 
teries there is said to be material which it would be worth 
while inventarising, but we do not know much concerning it. 
A literary survey of the Sikhim monastery-libraries would 
seem useful, but on the other hand, might lead to disappoint- 
ment. 
In the Nepalese Durbar Library at Katmandu (or in an- 
: other library in that place?) there is at least a Tanjur, and 
NT this copy seems to be another than the Narthang print as it 
d does not contain a certain text incorporated in this. 


b. Booksellers. 
I" In contradistinction to the situation in India where organ- 
—* ised book-trade for scientific purposes is still in a primitive 


stage with the exception of a very few laudable exceptions, 
and where a really helpful second-hand trade in Oriental books 
simply does not exist, in Europe there are several highly 
specialised firms, with ample resources and in possession of 
rich stocks of works. These firms, equipped with competent 

s . staffs in possession of considerable practical knowledge of 
=  — — (Oriental bibliography, have become the indispensable helpers 
| — of the student, who without their assistance would be very 
— helpless indeed. In India, amongst Oriental scholars, there is 
as a rule still too little contact with such book-agencies in 
— . — Europe. It would be impossible to give, or even attempt to 
— give, a complete list of such firms, but I may name a few who 

|J ate particularly useful in connection with books on Orientalism 
in general, or those on Tibet in particular. In fact the 
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In England : 

Luzao & Co., Oriental and Foreign Bookselle | : 
Russell Street, W.C. I. : Xon An — 

Issue a very instructive ‘* Luzac’s Oriental List and Boo 
Review '' (1922, Vol. 33), and periodically catalogues of — 
hand books amongst which a Bibliotheca Orientalis of which 
about 25 numbers have appeared. 

Probsthain & Co. (J. Murray- Wood), Oriental Booksellers. 
41, Great Russell Street, London, W.C. 1. 
> i second-hand catalogues. Latest Oriental Catalogue, 
o. 33. 

E. L. Morice, Museum Street, London, W.C. 

Used to specialis® in Chinese and Central-Asian literature. 
issuing useful catalogues. Has died, and his stock has been 
acquired by Messrs Kegan Paul, Trench, Trübner & Co., Ltd., 
39, New Oxford Street, ndon, W.C. 

Bernard Quaritch, Ld., 11, Grafton Street, New Bond 
Street, W. I, London. 

Specially useful for rare works and MSS., old editions and 
preciosa generally. Most sumptuous catalogues (present num - 
ber past 370). 
= — Edwards, 83, High Street, Marylebone, London, 

Frequent catalogues, specially rich in recent literature re- 
lating to India, No. 437 in November, 1922. 

John Grant, Bookseller, 31, George IV Bridge, Edinburgh. 
Frequent Orientalia. 

E. H. Blackwell, Ltd., 50 and 51, Broad Street, Oxford. 

Frequent catalogues, 

John M. Watkins, 21, Cecil Court, Charing Cross Road, 
London, W.C. 2, Specialises in mystical and philosophical 
lecture of East and West, Catalogues. 

W. Heffer & Sons, Ltd., Cambridge England. Specialise 





A 

P in ** Remainders," but also publish a ** Bibliotheca Asiatica" - 

£ (of second-hand books), of which the 13th Number was pub- IL 
| lished in 1923. E 
it. Henry Sotheran & Co., 43, Piccadilly, London, W. 1. 
i ca Latest catalogue No. 75. Occasional Orientalia. 
D In Fran | 
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Valuable catalogues ; about 500 issued. 

: Joseph Baer & Co., Frankfort am Main.  Hochstrasse 6. 
Not specially Orientalising, but occasionally issuing good 
catalogues on Oriental subjects?" About 700 numbers to date. 

In Holland - * 

: E. J. Brill, Oude Rijn, Leiden. Especially strong in 
literature relating to the Dutch-East-Indies and Mohammad- 
anism, but also general Orientalism. 

Latest second-hand catalogue No. 75 

Martinus Nijhoff, Lange Voorhout 9, The Hague. 

About 500 catalogues issued. 

Most of the firms mentioned above are not only dealers in 
second-hand books, but also general booksellers and in many 
cases publishers. 

It should be distinctly understood that mention or absence 
of mention of any name in the above list or the order of 
sequence in it does not involve any appreciation as to standing, 
capacity or value of any firm. The names I have mentioned 
are those with which I happen to be familiar aod with which 
I have had dealings during a quarter of a century of book- 
buying. Personally I owe those firms no little help in my 
own private studies. Others must have been equally bene- 
fited, but may have chanced on other firms. Here in the East 
as probably in all colonies and extra-Euro countries, we 
are only very incompletely and haphazardly informed about 
the practical help we, as students, could derive from the book- 
trade, which in Europe bas reached such a high level. That is 
a great pity, and not a little to the detriment of our studies. 
About the second-hand book-trade of America, Russia, the 
Scandinavian and Latin countries of Europe, Switzerland, 
Belgium and Austria, as also of the Far East, we are very 
badly informed. 1 would suggest that all Oriental booksellers 
should consider the advisability of issuing a collective briet 
annual publication, containing a bare list of their names and 
addresses, together with a description of their periodical 

ublications such as Catalogues, Notices, Journals, etc., and a 

rief few-line indication of their specialities. That would 
benefit trade as well as ——— — introduce much-needed 
——— in the present exceedingly azard relations between 
he second-hand book-trade and study. 
As there does not exist any publishing-house 'ialising 
in new tions on Tibet, the trade in new is alto- 











gether left out of consideration in the above. 


exe Monk has founded an ** International Bt 








II]. LIST OF TIBETAN PRESSES. 


In order not to swell the bulk of this article too much 
| refrain from giving here references to works about Lhasa and 
Tibet generally, whieh would furnish additional information 
about the presses mentioned. I only note down the oral in- 
formation received from my informants. 


1. A "Ac Gelukpa. In Lhasa. Press of the ay 


= 
or school of that name. About 100 tapas. 


2. AF ANAS Gelukpa. In Lhasa. Press of the 
“SC” of that name. About 170 tapas. It has been re- 


ported that this monastery had been altogether devastated by 
the Chinese during the troubles of about 14 to 12 years ago, 
when the Dalai Lama fled to India. The rich collection of 
blocks was said to have been utterly destroyed. But this 
report seems incorrect. It refers probably to the destruction of 


the blocks of the qarga press, a private establishment» 
and of another private press the ax RO Of this last press 
most blocks have been cut anew and so have been replaced. 
3. Exp Nyingmapa. About one day south of 
Lhasa. Number of inmates unknown. 
4. SPT AST AES Kagyüpa. arm, Bhutan. No 


details. 
5. er Farga In Lhasa. In the basti under the 


Potala PA He Deseribed as the only large ‘secular’ or 
' official' (i.e. ran by the government) printing place in Tibet. 
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of the separate colleges ( zac) in Dapung. Lhasa. About 
200 to 300 tapas. a 
9. ASJSUEICRUR|SE EE Gelukpa. Lhasa. The college 
for the people from Tsang (IECIT PN aa ) About 100 
to 200 tapas. 
10. ARS CAAT Gelukpa. Lhasa. A press which 
~~ 
serves the interests of the Düpung monastery as a whole 


y= general), and not any individual college. 


— ARSURESUETRIE] -Gelukpa. Lhasa. From 500 to 
600 tapas. 
12. Baai: BiA Gelukpa. Lhasa. 100 tapas. 


13. AQN ASN ERE T ( or INPA ‘ay ) Geluk- 


pa. Lhasa. 100 tapas. 


14. AXA SAT SA’ Gelukpa. Lhasa. Sx Ra aa 
100 tapas. P 
15. EAE Gelukpa. Lhasa. 100 tapas. 


16. ASRS (— SA RED) Kazyopa. One 


day North of Lhasa. Number of tapas unknown. 


17. ASMAT =A P) South of Lhasa. 


. No further details. 


18. warst South of Lhasa. No details. (As 


ay Sia seems not to be the real name of the monastery, but 
— w^ 


Chat. of ite pres P — 





- 
- 
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21. ires KA Sect unknown. About three days 


south of Lhasa. No further details. This name seems doubt- 
ful, might be armor, the name of a district. 








IV. TEXT OF THE BOOK LISTS. 

L R i: = —— EE MA i: in A E 
LX I ee EARRA TN T 
ARN HERA ACA ACS | 
po grigri ? 
2  Z&msrasramar ? 
3 AARTEN 3 
4 JESENJA N 2 
dMib ELE 


2 

; e Sqsra-qerec apr 2 
A 7 HABANA 7 
l 5 s axe ? 


9 AR Bor : 


AJN YEN ISET ARN SFIS [REUS | 





40 APA RAS HN INT | 2 
TE RAES 
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13 qa aay Fi Aera, Zr 


14 


15 


Sprzrsspasseresca sr 
STASI Sy RE AO er 
SE ETSIT ŠEF 

RES Tay ASTANA ARAE 
INA AA PSS gar 
JIAN saga 

Rasya Rra aA sags 
Sars ERSA ay 
sae Fragas 
— &agerer 






aqq 
: — 





m UN J 


A p E 1 
ANN AN ~ 
1 mU K - — 
— * — PO: "my - 
Sas Me E ©. + 
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— en a nae Ta 
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qeraja 
agaga 
HVAS Tages 
BN ASVISADRY 


RA EFASE S] 


AN ĪRE AT 


AJ agr 
Ra PAT SAAR ACS | 
— — — —— 
WAyAaaqcaga 


SANS AR AA A STS 


STASIS SC T 

e Es pl a 
HAAR FIA IET 
TRANA AGT 


e CTl 


Scd 
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49. mA Ay 2 

so ASAIO AIA - 

51 RAPS SAN AS, 2 

52 aca ape 2 

53 METAENSJENIYE a 
Sean PES 





54 ETIC asa CC 
55 YASS Ae 
GaN PES] 
se SVC AIT 
57 PRN EA 
58 Fa 


v 
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67 SENSAN 

* per 

69 ARARE RAI ARTIS SY 
70 ayga 


à ZU ETE COE 

| | 72 ANA gems uc 

^t 73 ASICS QS ayy 
bi SE gag A Ar 
oe 75 AČS AES AAS AIA E35 
H 7e S&cn sare apre 


7; Jagg acr 
78 KST Aa gcsur 


TJA BERI RITE | 





T9 BRLARTIYVAIA AAAS 2: 
so FRAT AR TS * 028 
a1 BSAC IS INT » M 


E 5 fragsramrzr T 
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86 


87 


88 


89 


90 


91 


92 





3 
RECS. mg 
STA emer Ag 
ESTAS 
aS SAIN 
SS TACO AC | 


ARS REA AAS AWASA QO AIA 


anig g TN 


NAST AIA EE | 


[N.S., XVIII, 


x» 


V vs » 


AQT IAT SS ASF EAS TS AA AYE Agar ae 


RTZ ARPES | 
Ryan 
ROERU 
IEE cer AE 





i 
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104 


105 
106 


107 
108 


109 


TÄTA T XANET T 
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JAYANT ECAS PE | 
geasa — 
iaai 
CA SITE 

AJIN TISA | 
gaza ansa sr 

ANT AICS RC | 
qq 5 ELS RR" 
ANCUS 

SOPRA AC | 
aga T) scu 5 g SUP 
BrOSUASPa[ÉEC 

ŠKARE | 
TS Qr ayo | 


— — — 


ASSES ay? WS] 
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112 EJAJ JoL 
13 ATA AJSSISUHP ASTE esv 
lia ARINA AAFAA ave 
115 INR ARAN SNA IOAN AS JIN 

AES ED =9)) 
ne ATIA]SAISESS TA 3E EIE SHANG EN 

INNEJ S. JOR  - 
117 ue Po oe a — aig aqy 

SJN HA 22 

118 AW E ayers v2 

119 vᷣraf REUS ARIS AS TAN 278 

120 AASTHCA FAT L2 

121 EP scar 22 


122. WHARays Sa SA Say Savas RIS CRT Es 
AURS yya 42 

123 3 ‘ayer RAAT SN arrays RELATE A A 2 
v «° —** 


T 
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134 


135 


136 


137 


1358 


139 
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VAAN A AN eager 
sr Bs ARS Fee ga) 


483 


2227 


22 


HVAT STARA Saraes EspmUREUAUS] ve 


AAA BTA INES ACR AY 


Sarsae asser sara ss asas HT dor 


2 


ci 


EASA AENA TRA TATA IYN INY 


AIA HAAS SAN VL SIN ASR AIS y 
RAS aes IE 


Ray SAO Saray) ga gq ass Fas ger 


REJ INRE 

ERCA arma Aa ANT FAQ EN IRSA 
SAR Nay ASST AES zr 

Mar erk a Rara FAINT ae 
ark JN USA INRE 

Ba aS 55155 IT ANNET Fan g 


AEE KOE a ka ca YN AES 
ARLEN E DE NSA Aa INE AT AST 
ae cr 
BANS B4 PTS A A AD 
^ cu 95 QESR'ASCSURSA'RHAA AR = 


4S 


p 
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140 AST ax Bjsrayarstsa Ns Sar 92 xa 


aS" TER zy vs 
a QERTRgEATRIE HARA ser GTA gera 
AES DN RES rr 22v 


142 BINS QSOS GAS SN QQ ERES <= 
ROSSA ARTA E RA EC E 





AES cr 93 
— 143 AG SAY AN = AQ” am gx JA 5 Sa) AJA 
m x ‘mS aye ap 
Rt 144 HUSA AES, Ager ay ASA Hsc as i 
x IESU EAT 24° i 
— lis Araceae ayaa epu aoc A. 

IJR NEN (4-4) — : 

| — T 
E c4 — *— ea d 
g E me y 





AR 
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152 


153 


154 


155 





T gt Le di 
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SIN EAT STA s5r95 

Hl Hear dg y aE Bs ais: Ba Rie cer 
EIN | 

WASANA ROE EascAraEm Ss asas | 

VIR RIA NA RE GaN AAA AAT IRS BAR | 

ALATA SEIT RESI ÉCCRI] 

AY AZN KI | 

PIT ATIKAN | 

QASO AOA ga ANA NAT | 

HAC RIEN | 

AE SAPRF ASTD NSAI | 

Sis meros SARA AA A SERT] 

EPI RISE RASTA 


A ASIE] | 


gAn ges ETIS aga anes 4 | 


| BRIN AR RG aT ANAS NHS e] | 
7 FILAN ZAN | 


* 
) < 
s 


"m. 
E A 
— 
— 


-- = IU — 
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172 ROADS ACRES | 
173 GVEA | 
74 HALA ANSI] 
175 WaT’ 5 AS ! 
26 RE QIN SADA | 
177. 599X saaa ipm Ss uA grass: 
Am! - 
178 BNAANVSN| 


| 179 SI&'ASISERSIA]SIRU AST gygy gassi E 
Y J 
k iso WANA] 
Y ii Flyga EC EscaesAgzsraN mer SS 00 
s Wil Sa i 
E 182 gesragg A VERY sra Se st ' a 
d ; 183 ger ET ay ay: pease wl 


EO aL Sac LY peat oral 
p 185 AAAS R — 
BL — JE 





à 
NN 
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190 SEAIN ET | 
LoL VASA acar ga s gT | 
192. SAI pz fra ERIS sez Sisi EST! 
193. JANT ASSAR AN SA EIS | 
S i94 SABA 
195. S3] AI AAR AYA AN ATA AAS | 
196 J TIGN T YARANA | 
197 JSA Fa Savas | 
198 MATAR ATA | 
.199 apesraargyarsa sya sra 3c Pay | 











200 ASZz5tA AE ANT AAAS SS aay AAAS ISA gS * 
TALIE BATH NYA RSAC ISN 
^ 21 SAE AAA NA RECANVIS | S 
T 202 QSA ASAN SrA | * 


| 203 QNA S SAA HIG SHH C7 | 
ES 206 gu erga 

BO os H8 Sess! 

` 206 BS X«*C "meae | 
ce Weinen 
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210 


211 


218 


219 


EST ASTATAA sea 
ARIA yes VAT s | 
AVIARY US VIQT AMA | 
REN SJC ASAN TINC AQ | 
FEJ SF AA = Ag95| 

TUB Se4 aT a7 aga | 2: 
Respon Agen st | 

TYRIN AAYAN | 
JJ 
YVAN gersj erst FAQ Ta | 


7 











V. INDEX TO TITLES. 


WirH TRANSLATION AND NOTES, 


D TAI GE (98). (Concerning the) peaceful and 
fearful (aspects of the gods) bv (the revealer) Karmalingpa 


(MARRE ) e AS, ritual. ANAS, Kazyü. 
2, "purmCAmaSca SEIN AYN (148). 


Commentary on the grammar in the garland of the collected 
works of the — lama. 


IMA; SAY JA TINE JEANA the grammar of a 


Kagyü lama as orally taught by him. 


3. MRA QO Ses agsr (05). The oral teach- 


ing of the Karmapa (Lama) concerning the hundred thousand 
( = collected doctrines) of the old tradition. Karyii. 


€ "Tar ra" y (126). Kalapa sūtra, probably the 
P OC 


same paqa 55 in Tanjur, mdo, Vol. cl, 116, No. 9. 


Schiefner fol. 86, Cordier fol. 91. Immediately followed ,in 
the Tanjur by two commentaries, with another three arq 


treatises in mdo, Vol. Li (132). 


i 


Explained as SAXA, a book about words, i.e. on 


the, translation from Sanskrit in Tibetan, particularly: dic- 
tionary. See No. 61 below. 


s. JAAR ARN AS ACTA ITAA (99. Col- 


| - | lected works of the all-knowing Jikmelingpa. One of the eight 


5555 or revealers of hidden seriptures. ANI ‘95" or 


iio: phy. The author is said to belong Khams. Essa, 


DON — 
* =." Ss > 
e Ci + oa) - s 
p — — ee we a 
L | - "P T 4 ^ wis c +s on” 
A “ 


-— 


LIS || B 
⸗ --— 4 n i — 
> i MS 
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6. TA AEC'eG c (109). Precepts of Lama Kun- 
— 


zang (from Khams), dzokchen. 


7. TA 18V EY (198). Answers to questions 
~~ 


concerning the soul ? 
g. TECEN TNNT (53). The oral teachings 


of (Lama) Jamyang (Mañjughosa) from (the monastery or 
hermitage of) Ketshang. 


0. molar sar (86). The gradual way of (the 


country of) Kongpo.  (S.E. Tibet.) Probably a manual of 
meditation, and one of the many Lamrims distinguished by 
the name of the country in which they have originated. See 
No. 198. 


10. ASA A BAe (61). The three Naga 


hundred thousands, white, grey and black. Bon-po. There 
are three series of works under this name, which have for the 
greater part no mutual connection. The smallest collection, 
exceedingly frequent, has been published by Laufer in the 
Memoirs of the Finnish Society in Helsingfors. (In the first 
he has skipped a leaf of the text.) Two of the three 
parts of this little work are based on a larger work called 


es eo (with variations in spelling), which is included 


in most domangs. The middle series occurs in many domangs, 
but only the ‘ white” part in most of them. The two other 

arts are usually contained in Bhutanese domangs. The 
laces edition is printed separately, in three volumes, and I 
recently acquired an excellent print from new blocks, from 
Lhasa. It is said that good Derge prints of this class of works 
are much valued. Schiefner has translated the middle-size 


‘white’ Lubum. (Since writing the above I have also acquired 


a Derge print of the larger edition.) | 


n. aR BRA Ear (80). The prayer of the — 
precious Lama Longdöl, Overflowing Wave. - Thomas (No. 10, 


qe 


from Peking, No. 311") quotes a qm 
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13, AMAgES a (70) The well-known “ Five Chap- 


ters of plain words," One of them published and translated 
by Laufer. “ Plain words,” literary as well as metaphorically, 
according to an oral explanation of thang as plain. See 
No. 14, 15, 127. 


14. ama gear (71). Crystal rock of plain words. 
Ascribed to Padmasambhava. Nyingmaps. See above. 

15. ana ge msc (72). "The golden rosary of 
plain words. Ascribed as above. Nyingmapa. 

16. ATA ANANSI AST (110). * Kadampa Vol- 
ume," no details. Evidently an essential or typical manual. 
Note : ATANN, oral teaching. 

17. ANA NAHAS ASSIST (171). The beloved or 
precious Kadampa abstract or summary. * Oral teaching.'' 
— a aa ie 

Is. ANA ASAN SA QC AE STANT FAN SIN 
NEJE, (116). The history of the origin (and growth) of the 
Kadampa sect, written by the great Pandit Sótak, Virtue-fame. 
Baan, oral teaching. Gelukpa sect. 

19. ANA SNA AGATA Ha AST RETA 
(115). History of the origin (and growth) of the Kadampa 
sect, written by Lichengyalwa lllustrious Great-Work. * Oral 
teaching.’ = "e 

20. ATR TARN A SN DAN (18). The doctrines of 


the Kadampa father and ‘son, i.e of Atisha and Domtón, 


WT Bum and agay Sa See below. 


21. ANA ANAND Sa (113). The doctrines of the 






3 Kadampa son, Domtón. See above. * Oral teaching." 
* —— ANA ARS ‘qo AS (40). Smaller Kadampa 
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23. qa 4528 agave (26)." Commentary on the 


five volumes of the word ? JA = =f 5° volume. 
t | 


24. Bier RAJA Srarasarar (168).  Vináya of the 
abbot (or professor) of Kyitshal (Happv-grove, monastery). 

25. ayara ay NS AAC AIA (213). Collected 
works of the seventh Dalai Lama, Kalzang Gyatsho. Also 
called SISSUAE]S IAI Kyabgón is the popular Tibe- 


tan title for the Dalai and 'l'eshu Lamas, ss well as for other 
great Lamas. See below M» 4n. 


26. mq — Isrags INK (55). The works of 
Lama Zópagyatsho of Khatho. Khatho is a monastery a day 
North of Lhasa TINS as in Nos. 67 and 112. 


27. PER ANAA TAJR (216). The collect - 


ed works of the Kangsar tülku (the Incarnation of the New 
House, a pisce in Sikhiimn). 


28. recu) AAT (188) Explained as the 
" easy introduction ™ of the college( or hose) of the old pulpit 


(or seat), No further details. HAAS a philosophy. 
Gelukpa. 


29. as MAIO Aga (37). Collected works from 
the great pulpit (of Galdan, Lhasa). Namthar. Gelukpa. 
— | 

o. BENJ (50). — — 
a in a order, from the pulpit (of Galdan,. % | 





Gelukpa. 











* Aeon diode 
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by Khedubnorzanggyatsho. (Nota Dalai Lama.) Classed as 
NAA BF, soul-guide. | 


32. Ara ss Rc amara mar (206). Commentary on 
the tenchings of the Rshi ( KE RE SIE") Teacher of the 
Khon (family). 

33. aA ea NIN BS SERFS (131). Guide 


to the finding of the refuge and the (Tutelary) God, by the 
Teacher of the Khón (family). 


mc ARF SH ANTAJA (161). Collected 


works of the great abbot (or professor) of (the) Gungru 
(monastery ?). Namthar. 


35. ARarcarq agar (32). Commentary on the peace 
of the true number(s)- LC philosophy. 

36. TEN Sarga gy (4) The method to arrive at the 
true number(s). BUS philosophy. Gelukpa. 

37. qr sSApApmacasraarsyejssma- (191). The 
quintessential text ( "16> ) on the Chó philosophy, by Lama 


Dubchoklozang namgyal. mS, & tantrik doctrine, also a 


class of books dealing with it. See No. 75. Also Walsh's list, 


No. 34 series a to L In ZjSA' rituals the fife, bell and 
damaru but not cymbals or drum are used.  Thatis: ERE 


Saray and PUDE but not Xarf and g* 





258: JRR s As saya (128). Commentary and 
text of the Dubtha Künshe, the Siddhánta leading to omni- 
32, grany BAN ( (29). 'The-.great book on Sid- 

n BEA set See 73, 102. 
à Pon philosophy. ape... | 


- 
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a» — VU, DUE. CAS ~ -— -— — — 
10. HO Acsr aka dyaemsr SA. Saa SeUIERU 
enn (143). Complete exposition concerning the great pro- 


itiation of the God Jikehe, Fear-maker ( Yamàüntakna). by the 
ongdzin of Ling. Yonyzdzin, the title of the teachers of high 


Lamas such as the Dalai Lama, meaning the same as Say nF 


Ling, the house of the author, this special Yongdzin, teacher 
of one of the Dalai Lamas, in Lhasa, Gelukpa. See No. 183 


* c 2 = = * pn — — = aa —— = 

a. SAI BAITS RS Hera SY SERT RSS 
(155). Concerning the propitiation of Demchok (Samvara) by 
the Incarnation from the Golden House. The Golden House is 


a small house in the Galdan monastery in Lhasa, presided over 
by an Incarnation. 


~ — ere, £ * k 
42. NOTAS E eS A gii AJA (15). Complete works 


of Gendün Gyatsho, the second Dalai Lama. Gelukpa. Nam 
thar. 


43. id. TIELUASMU (211), is the same work as above. 

44. Eara SCAT QaY (46). Unhindered straight 
arrival at meditation. No details. 

45. AAA aN STIS SS HT (18°). The great 
strewing offering to Mahakala and the offering rituals. S^, 
ritual. (Sadhana, niyama.) 

46. Rey oy AGAAT (66). The oral teachings ot Gopo. 
No details. Not likely a mistake for AJAX, Mahakala, in 


connection with whom the expression AAYQJE would hardly 
fit. > j | 
47. SIR EA ARANÉ (42). The avadana of 
Blue-throat-moon, v 
This isevidently ; 


| <j Am ie 
* 1 x 


LS - - 
431 ); 
Fan EAD 
B4. = " 
z - ' „5 e 
- » T = 
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E avadüna of the blue-throat Bird, Moon, with perfect 


enlightenment, called the ear-ornament of those realising the 
world to be without end or essence, 144 lenves. "This and other 
coincidences between our lists and those of Schmidt and 
Schiefner, show that the taste in reading in Tibet has not 
changed so much in the 75 years which separate the first from 
the last. From a description of the contents told to me by a 
Tibetan friend who had read the book * very long ago’ it would 
appear as if this is a story based on or identical with the Sibi 
w Jātaka. 


In the Kanjur (Beckh), mdo, Vol. g (32), there is a 
Candraprabhāvadāna, AARERSUEPRÉR EY I do not 


know whether this story is related to the one mentioned above. 
The question may be settled early, as, by a happy accident, I 
found, after this paper was written, an (uncatalogued) copy 
of this work in the collection of the Asiatic Society of Bengal. 


48. aye sra 3c (24). Rise of the (Buddhist) re- 

ligion in India, 
d Sarat Chandra Das, in his dictionnry, gives &Sra Sc 
as a class of works. Dr. Thomas mentions four works of this 
ni class. One by Táránütha, edited by Schietner, one by Bu- 


A ston (Wassiliew, p. 361), and two without author's name. 
(Peking, No. 236” and Csoma de Körös, p. 148) lt is interest- 


* ing to know that in Tibet ASUASC works are stil current 












enough to be included in the present lists. 
19. sprarampramcuysUSAURMIEGERS 03. The 
same as No. 25 here. Namthar. Gelukpa. 


(80. SATYRA JTTA (04). The works of 


Gendündub. The first Dalai Lama, not the second, above 

J No. 42. Of a one volume Tashilhunpo edition, clearly print- 

ed, there are now three copies in Calcutta. One in the Im- 

=_=  perial Library, one in the University Library, and one in my 
. .. private collection. See No. 80. 

CONOCE SM aprerarsaAv esc ast (12). The works of the 

-Hyspx Though this head of the Church presided 





v^. NM 


has another work salad * Four Tantras," but in the title he 25M $ 
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over the Gelukpas, his works are, curiously, classed as REN 


nyingma, bv my informants, as it is held that he turned 
Nyingmapa later in life. Namthar. See No. 70. 


Jn indi E a5" sags’ (19). History of the suc- 
cessive Dalai Lamas. Gelukpa. Namthar. 

53. AA Sao REN KIN my ASA Ac aga Acar 
ETN (144). Perfect, complete works of Gyalwang jampnl 
gyatsho, the seventh Dalai Lama. Geluk. See next number. 

si JA SRT RAIA SAP ART es ARS T car 


(132). Rituals for the : meeting of the Clergy, by the seventh 
Dalai Lama. See previous number. Geluk, A note gives 


the title grar JTI T, in which " gay has the 
meaning of ** incarnation, a ** life ™ or “ appearance on earth.” 

aya ST Aaa AARS RN aps FN" Sq sy 
(130). Methodical arrangement of the two ways of the Kāla- 
cakra, by the Precious Vice-Roy (Gyaltshab). 


56. aya sage (169). Commentary on the ob- 
structions of the Tantrik Lamas? (Very doubtful, but so 
according to oral information.) 


57. SY | 62). The four tantras. six Sy 4514, s 


medical book. See H. Laufer and Csoma de Kórós on medical 
—— Schiefner has a long title (456—485) as follow d 


qia Eqa Rayga NyA SEN ra RATE 0 
BVT SR R NARA, See below. Waddell (No. 44) 


gives, the ear Sal four gaon not: — — BNO: DOR ite 2 one 


-——. 
P 


356; e — E A A e 


ts — S.N | Mp 
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=n t . * - — — > — ai PNE e; -- = - - * 
AN EN 9Y AEN SJINA IRA Sac say sar nes 4 
-— 
(139). Thestory of the great (Lama) Furious, All-pleasing, Good, 
Clever mind, written by (Lama) Wise and Loving Lord Maüju- 
ghosa. Kagyüpa /Namthar. (Mystically the ritualist be- 
comes One with his God during his rites, and what he writes, 
says or does is done by that God. An ‘in the name of’ or 


wae by' is not required from this point of view.) See 
(o. NT. 


60. ZjsrEA szrspm|sA EO (207). Oldand new mid- 
die divisions of meditation ? (A Müdhvamika treatise ?). 

61. NAAN SN (25). The grammatical trea- 
tise Kalipa See No 4 above. 

62. SpA (68). Said to be a treatise on translation 
(from Sanskrit into Tibetan). Is Pānini hidden behind this 
title? The Tibetan Panini material is contained in the Tanjur, 


— — 


mdo, vols. £f (134), ZY (135) and # (136). See next 
number. 
63. JIR KAJA (204). The same, text and com- 


mentary. See previous number. 


64. Ey SV WAG AA aa ager Iaa AATA 
QJIN SERA REST A (123). (The book called) the 


beautiful ornament of (the work named) the essence of the 
Sugata, of the Bare monastery, written by Datshäpn-rincen- 
namgyal. (Ba-re is said to be the name of a monastery in 
Lhasa.) 


. It seems to me that Ss might be a title: debater, 


logician, but my informants think it is the name of a mon- 
astery. 


G5, EAP SE SAN e RS NTAN AREA 


EJSUEES Er (134). The story of (Lama) Ngakwangchotak, 


written bv Sonamgyaltshan. .Namthar. 
66. —5 EVENTS (51) The book 


M = (called) the Treasury of the master of the Dharma, Ngakwang. 


LI 
a, 


p~ 


(0 R$ 
2. A | = 3) um mx T E 
wa au , i -— a 
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aT. cay sac INN AA ayo (54). The works of 
Ngakwang:.Jampa. Namthar, Said to have been the teacher 
of the present Dalai Lama, and to have died some 20 years 
ago at an advanced age. qo as in 26 and 112, ‘ words 


spoken by.’ 

6s. < SE: (103). About going to perdition. 

69. RIES EY ARNG Eug (75). Enr-ornament of 
the experts in the use of synonyms. Ifa cER synonomy, 


nbhidhAna l- 
The abhidhina literature in ‘Tibet is very rich, but still 
little explored. S.C. D., in his Dictionary, list of authorities, 
quotes a work with the above title, which he has excerpted in 
his dictionary, though, unhappily, not distributing the articles 
alphabetically, but lumping them together in the Tibetan 
(and Indian) way under the synonymic key word. Desgodins 
has also used similar works, without distributing the material 
alphabetically, in his Dictionary. I possess a MS. copy of 
what is probably this same work though the title given 


in the MS. reads sna es TVs Asa APS sie Fay 
A emaller treatise of a similar nature is the sea JES M 


AYA ASS HAS AHSAN, of which I bave a printed as 
well as a MS. copy. It is certain that the next Tibetan dic- 
tionary will have to digest this class of works more systematic- — 
ally, and it is probable that even Sanskrit lexicography will 
derive some benefit from their complete anal ysis. | 
10. FTAA Aser (217). The collected 
works of the fifth Dalai Lama. This according to the gloss : 


aora are sarge, that is cay gac faac yas We 


have already had this work under No. 51. Probably different 


from the Ngakwangs under Nos. 65-67. 
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12. gc sre Aa ayo aga (214). Collected works 
of the (Mongolian = Sey] ) Cangkya Gongma Lama. See 
5. €. D., Dictionary, under both acy and EAD, and also 


Grünwedel, Mythologie. According to the data in Das, the 
above translation is open to doubt, though my informants 


think that Eur i» here so much as * Imperial, an adjective 


— derived from the designation of the Emperor of 
-Mina 


73. qoM T 
Cangkva Lama. Philosophy? See Nos. 38, 39, 102. 

74. ZCC ANA (16). (Works or biography f 
of) the Cangkya Lama Ngakwang Choédan. 

76. qy ARN aum E (97). The hundred (chapters, 
topics ?) on the powers of chó tantrism. See No. 37. yas, 


g (51894) (52). Siddhánta by the 


ritual. Kagyii. See also next number. 
76. mss ast (89). Various points on chó tantriam. 


tical with Walsh, No. 34, series a, or with the whole collection 
under that number. 


Perhaps iden- 





inf ritual. Kagyü 


cae &muamcuaemads5r (48). Collected works from the 


Cuzang monastery (not far North of Lhasa). Namthar. Geluk 

In Tibet there are many collections only named after the 
monastery in which they are produced. They contain the works 
of the successive authors resident in such a place, and form a 
record of the literary 
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I possess a collection of about ten completed volumes of such a 
series whilst the eleventh bundle represents the matter of only 
halfa volume and is still in course of publication. This is all 
what was printed off last year when I acquired it from the 
monastery press. This year another chapter may have been 

added to it, and so it. will go on till that particular monastery 
ceases to be productive. See below. 


78. SASS ASA A Var som (159). List of oral 


teachings from the Cuzang monastery. (50 the oral explana- 
tion.) Namthar. Geluk. Whether the same as the above, or 


part of it, seems uncertain. NF Way, list, conspectus, 


plan, programme, summary, table, catalogue raisonné, ete., in 
the sense of record of teachings orally received from any lama : 
diary or notes of teachings received. See No 211. 


79. ZVSFATS HY (35). The eighteen chapters of 
the Dharma.. 
so. EA SANNA GCS AAs a serge (111). The 


story of Atisha's arrival in Serling. Geluk. Serling according 
to S. C. D. Suvarnadvipa, Pegu. 


Schiefner, Bericht 286°: EA” E ar qsa RAAN AF AT 
Sq ay RSS SS [E esa Saraqcqs ee Eana] 


NIN YS JT Story of how the noble Illustrious Lord 


Atisha (the incarnation of) the Unique God, has spread the 
teaching in India, and has come to the Gold-land. and so on. 
23 leaves. Tibetan print. 

sı. Š soxIx5frer (112). The fuller biography 


ice: 


a 





NER Po) aga ABA SIC yay Sy ga ANE 
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uncertain, see S. C, D., s.v. ayer, but see next number, 


There is also a aay 3” (^T), See Laufer's Klu hbum, 


p- 18-19). 
84. REN SJEN SIJA aa RS (164). About the 
writings of Galo concerning Manjughosa. Uncertain. See 


previous number. Namthar. 
85. QEN ACS Asay AYALA (213). Collect- 


ed works of Lama Mafijughosa-prayer. (The first four syllables 
taken as a name.) Namthar. 


se. AEST Ss S975 Aa Hay SEU By A SAYS 
(186). (Mantra) method of the tantrik Upper Monastery in 
the matter of burnt-offerings to the fierce Jikche. (SN here 


upper, against 35 lower.) Kurim, ritual 

$7. E*SSIAS4 ninaa NAE a (210). The works 
of Gendündub. The same as No. 50, 

88. Eure (285). The story or works of some e. 


^ 
4 


oh Arya, whose name is not given. In our list the title does not 
"A * appear near that of any special =" The book is printed in a 
23 Düpung press, so it might be that the Je ia question is Tsong- 


khapa, but no reliable conclusion can be drawn. The prox- 

imity to No. 87 here is only accidental, arising out of the 
c alphabetical arrangement, so that this Je may as well as not 
M be Gendündub. 


ES s9. & Bags RSR AA a gs (20). The story or 
E^ works of Jetsün Dingmapa. In the next entry Scar is SP 
be 


_ written. instead of — In this orthography the word seems 


~ dr 
E WE — z -i 
® Wa + +R j E 
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RESE (123), Biography of the Great Jetsün Dingmapa, or 
the Royal Banner explaining the three teachings, written by 
Ngakchang Wangchukrabtan (The true Lord Mantradhara). 
See No. 89. 

01. EIST AJT (58). Thenamthar and songs of 
Milarüpa. Qg alone is often Milarüpa, like ÉJ alone 


is Atisha. eae isexclusively Atisha. The two collections 






of this poet are sufficiently well-known, and hag 
dealt with by European scholars. ‘abbreviation for 
namthar plus gurbum. Ser Ne: 


92. $gcs EN (167). Discourse ( SQN ) on 


the occasion (AST) of the exhibition of the scroll (or ban- 
-— 


ner, ga ) on the Sundays. Refers to a custom in both 


Lhasa and Tashilhiinpo to exhibit newly painted thankas on 
Sundays, to the Dalai and Tashi Lamas. 


93. Scars IAF (101). The seven treasures (or 
treasuries) of the Nvingmapas. Nyingma. 

94. SAPNA IANT N ANRIA (196). : 
Arrangement of places and ways by Geshe Nyantak. (A dice à 


game, which, by means of a board and dice, shows the destiny 
of the players, whether and how they will arrive in hell or 


~ 


Tes heaven, etc.) HIIG = FIAT Described as zar 
mz, meditation book. Geluk. 

ge 95. DA cap zr INA ae (76). — — 
jw mentary of the Kávyadarsa (by Dandin). SART, postre 
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Again, Derge is reputed to have produced some important 
works of the kind. * * 


cgay (102). Heart-drop. A class of different 


works pe to the Dzokchen sect. The term means as 
much as ‘ pearl’ in its metaphorical sense, the precious ' heart ' 
or ‘kernel’ of teachings, ' pearls of wisdom.’ 

97. d. (44). 


98. SENA azegsmuassrzr (SI). The string of 
| twelve incarnations of the Taktshak — (4 Lhasa in- 
carnation in Düápung.) See next. Gelu 


99. BAY Say Aya zac SIBI ET Ier The Taktshak 
master of the teaching. See previous number 


[- | 160. Fe nl en (190). Commentary on (the book 
| 2 VS 
. on) the confession of sin (or lapses). SAAN, pra ver. m 


k 101. BAYS ar ars: Za Ray mss "a Az xar 


ES : (127). Text and dUmmentery of the *' Omniscience '' of Tak- 
E tshang Lotsava. Taktshang a place in Tibet, the birth-place of 
the Lotsava. 


102. TT (45). Unexplained. See Nos. 38, 39, 73. 
i 103. YENA agan Ayas (192). Devel- 


opment of the meditation on Yamāntaka (Jikche) according 
oo to the method of the (monastery of) Thangsak. (S.C. D. Dict., 


^name of a distriet in Phanyul, W.N.W. of Lhasa.) E EZ. 


manual of meditation. „Seluk. 
104. qa cue AENA IAF'AJN (104). Works j 
of Thubtanjikme. Namthar. — = 
105. TAF sparky TE HC REN RSEN Qala csr 
E M NSS mar NR (181). Concerning the utterances of both, 


QUAE fiios. Lama of Thoyén and Maüjughosa-karma. (The 
ond group nt Ayal es treated | as ^ name) Namthar. 
| ~ > 


oe Taxa Saray yaa (187). Hymn, 
n tbe Nidánas, from the holy house ers 
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107. RAS ANS (118). Hluminating lamp of 
the holy word (or vow). 

108. ARTS Zramajass (87). The hundred thousand 
(=collected) words (writings) of (the Lama of) Takpo (a 


og North of Bhutan). Namthar, Kagwü. See Nos. 109, 
213 


109. 58]N E Say qs RAT Hea As gas ayy 
aay (177). List of the effusions (inspirations, outpourings = 


JAEN) of the Geshe Lozangjinpa of Takpo. Geluk. 


See above. 


‘Lie, 5N QRS FAS RAUS (2D. The spotless 
bright ornament of the Kálacakra. See next. 

nn 54r amu a AAR ASAT HF (119) The 
spotless bright ornament of the various explanations of (com- 


mentaries on) the Kalacakra. Probablv the same as the pre- 
vious number, or ue commentary. 


112. SACS n= (86). Words, or utterances of, or 


‘things spoken ws Dharmasimha (a Lama from Kham). 
Dzokchen. Here TNT seems not to stand for — 


but rather for ayga g See also Nos. 54, 55. 


nis. ARTS YN HN HST OW ga IN e A 


ares EE (140). Biography of the great Lord Lotógyaltshan 
(aSakya Lama), by Tsharchen. Sakyapa. (The first ays =F) 


See No. 119. 


114. asx or as AV sacar SA Se (203). The 
Lotsava from Dar’ s Commentary on | the Sarasvati shabda. 
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has the Sanskrit text and an auto- -commentary added, as well 
as an introduction and appendix. In Cordier's copy the first 
text covers 9 leaves and the second 135 leaves. The Dar- 
Lotsava (Dar, name of a place or country) is one of the 
translators, whose full name is to be found in Cordier. The 
inclusion of this work in our lists again proves that gram- 
matical studies, and contact with Sanskrit grammar, are still 
alive in Tibet. See No. 167. 


115. QS RACER Apre (10). Asin next title 
AN ANN P Full and short compendium (summary, extract) 
of he Vinaya (7). See Nos. 116, 147. 

116. AVIS GST FAHY (3). Probably a Taner 
and &-& The upper and lower points (bases, müla) of 


the Vinaya (?) (or: the two-fold tenor—àgarma. vastu, of, etc ). 
See Nos. 115, 147. 


— 
117. = AN NASA (27). The concentrat- 
ANS IAP NA 
ed essence (all the chief pone of counsel to the novices. In 
the titlé QA NEAR JA: The meaning of e 
the minor clergy, clerical candidates, pss. See No. "120. 


118. E E ASN ey a} "ASIC "GAS (176). Formulas of 
worship to OTI ee (Vajravega?, a Sree ERIS ?). Geluk 


. 9. Beaver F AED ANN SANA EN quA 


it Ao PNA zn — AES D (135). Biography of Lama Kun- 
a zang Chékyinyima of Doring, written bv Lama Losülzvatsho. 


vm Said to be the same as the author of No. 113. Doring, the 
E house of a noble family at Lhasa. 


E by th i 
* 120. RAVEN (194). The book by the Desi, 
(i.e. NENS yas ) for the use of the body (assembly) of 
novices. diet ——— See Nos. 117, 121, 122, 152. 


OR dw ze PEENI E 2 JA aer zr —— ES 
x id. — five od ot composition, px the Pon (hn Y he 
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x NT *» j * v e - = . ^ 
above No. 120 and below 122). NANN H^ = AAS) ET, 
composition. 

1292., TF magycagay (56). Collected works of the 


Desi (as above). Namthar. The two previous numbers nre in 
all probability contained in this collection. In our lists often 
a sungbum is mentioned in one place, whilst special treatises 


or chapters, aram. from that sungbum, which are in separate 


demand, are entered elsewhere. For Tibetan bibliography 
the knowledge and study of these sungbums is of primary im- 
portance. Wassiliew has an interesting passage on these sung- 
bums, called Yui-lou in Chinese. This is quoted in full by 
Dr. Thomas in his Note mentioned in the introduction to these 
lists. Many Tibetan works known to Western scholars separate- 
lv are only extracts from such collections ; so for instance the 
© Road to Shambala " recently published by Grünwedel. In the 
printing institutions such separate chapters for which there is 
a special demand are printed and sold separately. Our list 
reflects to a certain extent what part of the sungbums is 
actually read at the present day. Each le-tshan from a sung- 
bum has its own abbreviated marginal title, but also a serial 
letter-number indicating the volume or poti of which it forms 
part. But the marginal title does not disclose the author and 
consequently does not lead to an identification of the sungbum 
itself. 


123, ET my Ea BF AQ mE yagara (49. 


Commentary on the Jewel-source of composition, or metre. 


Probably commentary on the @vat<t@THAtara in Tanjur, 
mdo .q' 117. 


124. SSAA AAA: (47) The infinite protector of 


the teaching. (Said to be a god, not a Lama.) See next 


number. asaya FIN APAT à heavenly, has in Tibet 


an another idiomatic value than in English, and means f = 


t e 
f 
Mee. 
swyg- 
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teachings of (Lama) Pekar (White Lotus), both Mother (text ?) 
and Son (commentary, elaboration, additions. appendix). Not 
the well-known Saddharmapundarika Sūtra, but the work of an 


. x ^ — — 

incarnation ir x Ti i i i " 
1 SS, upper Tibet, i.e. in the Ladak region. g 

is here not necessarily a commentary of the text, but in the 


volume the Z] is the chief part, and the zy the rest of the 
xu 


volume. The terms nre used with reference to the volume 
as a material unit, not with reference to the nature of the 
contents. Dzokchen? SeeNo.177. I leave open the question 


in how far the above explanation is contradictory to what 
Csoma says in his Gramm., p. 191. 


127. AQ TANE (151). Complete, full, open, dis- 


played words of Padma= Padmasambhava. The primary 
meaning of O&° is, as explained under No. 13, put, displayed 


on the plain, clearly visible to all, and no longer hidden as be- 
fore, i.e. laid bare, exposed. But from this primary meaning 
a development makes the term to be also understood as 


Io = Io =a Aer, full. wide, expanded. This is the 


popular. title of all writings relating to or emanating from 
Padmasambhava, and not only of the well-known collection 


of ' Five Chapters,” srar See Nos. 13-15. Nyingma. 
128. ai] Aza 55 Ray Fa" (174). Ritual for the 
annihilation (lit. rotting, putrefaction) of evil spells, by Lama 
Padmavajra. Kurim Nyingmapa. AAAS or a5 4S57 
£y to east spells on, imprecate, to curse, conjure up evil male- 
> 
dictions. NS is here S 
129. APAFA ANE A A SNe HVT Ag ay 


| AFN AES EY (152). Biography of Mahápandita Yeshe- 
tshemo (not a Tashilama) , written by Gyalba Gendüngyatsho 


(tbe second Dalai Lama). Namthar. Gelukpa. 
130. erga zx Ra Sevag’ (197). Unexplained. Cf. 









= 
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131. s7 SN Ry SF BS E (78). Jewel heap of 


moral examples. 
This is probably the same work as the one which is popu- 


larly known as 52* * only, I possess an incomplete umed 
copy of this work with a slightly different title, SIE 
FIIN HSV, It is a record of savings and moral stories 
by a disciple named IZDXTEBISUN, of Potova, and constitutes 
a companion volume to No. 148 of this list. 


Since writing the above | have received a complete print 
of this work, with the title as in the Lama's list, 182 leaves, 


from very old and worn-out blocks. Marginal title AIDASU 


132. Fae MY UOS (160). Collected works of 
(probably Lama) Panglung. Namthar. There is a lotsava 
saag. 

133. JNA ga BN aqy 3ga ES 073). 
Meditation on Yamāntaka, according to (Lama) the Inearna- 
tion Pökar (proper name, White Incense). Geluk. RENN - 


TSTS, manual of the form of meditation styled HANN 
See dicts. Geluk. See next. 


isa. HAHN ATHA aA A QRAy R= (219). The 






appeasement (satisfaction) of the anger of the exalted Mother 1 
y (Kan) according to the Incarnation (Lama) Pókar. Kurim. m 
ie, elu | ae 
hs | 135. HY S VAST ayer ASA (22). (Works, or pio: ar 
7 graphy ?, of Lama) Chiinngalotégyaltshan (Royal Banner f, fx x 
—— learning before the eye, sc [m Heim Buddha. .— a 
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138, 2A" pr aa aya: SIS SIC (163). Concerning 
the conduct (leading to) heaven, according to (the book of) 


Phawongkha (a hermitage about a day North of Lhasa). 
Kurim. 


139. arag HINSE A (41). First chapter on the 
pāramitās. NESS, philosophy. 


~ Qu — 
140. AUN a a YS (7) Complete exposition of the 
páramitàüs. REIS, philosophy. 
141. ZUR BYAFRA (1). (Rendering altogether 
problematic): Method of revering the pāramitās of the 


mádhvamikas. The expression gar siz has not been ex- 


plained and the grammatical relation between eet and 
ADS is uncertain. NSTS5", philosophy. 


142. TX STN (8). Text and commentary on the 


firamitas. May be anything of this large class of literature. 
lost probably from the Tanjur, first volumes of mdo. 


143. AY Bg aep ay (9). Guide to the páramitás. 
BIA AS, philosophy. See Nos. 146, 197. 


144. SPOOR (180) Catalogue of the books print- 


ed in ‘The Palace.’ This is the most tantalizing title in our 
list. This seems precisely the kind of print we have been 
looking for, but in this case the information is disappointing- 


ly vague. There are two * Palaces,’ RTAC, namely of Potala 
and of Düpung, both in Lhasa. Either of these may be meant. 


| we] havo. now to try | to obtain a copy of this catalogue. I am 
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reliable indexes added to each volume, describing the full con- 
tents of each. These are indispensible for checking the com- 
pleteness of these volumes which are never numbered conse- 
cutivelv, but start with a fresh numeration for each component 
part, whilst the component parts themselves are not serially 
numbered. In the introduction I have mentioned a similar 
list refering to works printed in Galdan Phüntsholing. (Supra 
p.449.) (See also Addenda, behind.) 


ee — = - — = 8 * 

145. ASANT AS NA 5457 NSA’ WAS’ AAN CT 
(166). Extract of the works and commentary on the tantra 
of Arya Hoyóntan Gyatsho? Doubtful rendering. agara, 


commentary. E. 

146. TS easy (175). The guide to contempla- 
tion by (the Lama from) Baso. Gru EARISSr are three 
stages of meditation.  Baso, a village in Tsang, also name of 
THAN STE according toS, C. D. See Nos. 143, 196. 


147. TIFAPAA say (74). Like in Nos. 115, 
116, (AA usar, If so: Excellent guide tó the discipline 


by Lama Buton= RAT NA 
148. BHragsraSjarzr (82). Read gN, also Aq 


qx Commentary on the cow's nipple. According to 


S. C. D. a general term for ‘ scripture.’ Perhaps identical with 
next number. 
Since writing this I have received from Tibet a copy of the 


ama aRAar yay cepe; geris zr Aa parer (AQ p, 
—— 
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commentary of the blue cow's nipple. 5&5. C. D. the ancient 
book on religion and Religious — of the adams school, 
compiled by Ray ada zariga D See previous and next 
numbers. 

150. &Gagsrszpa'amerzr (23).  agsr-55r 
See previous two numbers. Probably identical with No. 148. 

151. framx ERU (57). (Astronomical) calculations 


(called) White Vaidürya — sit ( or lpia Wintel The 


term vaidürya, in Tibetan E means no more than 
'gem,' precious. "There are many different works with this 
word in the title, often followed by a colour name.  Abbre- 


viated as Z See next twonumbers. Forthe present number 


cf. Schmidt and Bohtlingk, Nos. 472—473. See also Csoma, 
Grammar, p. 191, 


152. TUA (60). The blue vaidürya. Probably 


medicine. Seeaboveand below, also No. 57. Cf Schm. and B. 
Nos. 486—458. “See Csoma, Grammar, p. 191, Waddell No. 446. 


153. SN (58) The yellow vaidürya. Subject 
unknown. Seeabove. Thomas (No.7, quoted from Wassiliew), 


has a Ẹ — Gavan by Ntaraqersayyyaas, 


account s ilis sects founded by Tsongkhapa. See above 
Nos 120-122. s not a5; 


Since writing the above I have received from Tibet a 


Düpung print of this work, 419 leaves. Its full title is gaar 


81295] R R FaN sia a. alae Van Ma eal 


keg AA ŽNJAN S ys RU Ney REST 55+ 2055 


ORNA EA] TATA Taror *p l Described as a EM of the 
Yellow- -hat Mcr 
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EIST BSA) HOVASA SU AES EY (137). 1f ARA is a mistake 
for ARS : The biography of the Tibetan scholar Maitripa 
Téndubgyaltshan, written by Miphamchdkyigyaltshan, EUZID 


is Maitreya, and so the latter name means: The royal banner 
of Maitreva's religion, evidently a religious play of words in 


this case, S. C. D. records a Tibetan word UE > with the 
meaning: love, friendship. So ars cy may be a Sanskritised 
Tibetan designation for a follower of Maitreya, or one whose 
SR is Matreya. 

I55. SAN SS (11). The five chapters of Love- 
religion, i.e. Lama SANAJ SNEG 19 Adar, the founder 


of the Sera monastery. 

156. JAN "Ua. 535 ‘AR ‘aay sa SE (193). Origin 
al (first draft, autograph) of the Way to Happiness by Lama 
Jampayöntan.  ( 3y 3N has also the meaning of memoran- 
dum, notes, i.e. in order not to forget, to fix in the mempry.) 

157. Qay wer Fao ANA nA, AS) AT Ayer SIN 
(197). Prayer and offering book ( qar RAS ) to (the 
Dharmapala) Rhinoceros-mail, by (Lama) Lozangtanpa from 
Takyab. Kurim. According to the Dict. Say Ww is a place 
in Kham. As QT =I ZABT, 


iss. RAV SAY ANTAL HIN amare an. ‘The 

grammatical cub ER Lama Lhaksam Excellent Soul 

n Lama from n Lhasa, of recent date. —  .— | 

| i59. EY Sees g ee 

ENT. -dié- —— e 
a 160. id. (84 

(161. Rac a: BF AA’ 


- 
. XE E 5-2 — * ^ 
b . | 3 $ 4 a " , | I l^ PF 
—— -— y mre —Y — ; 
Pa c v ‘eg n UE — 
LI LI 
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162. KAEN YSA A za Hh HOA RCA asa 
(201). The vyükarana essence, together with his own com- 
mentary thereon, by the great Lotsava of Wang. araga 


may also mean: the work itself and itscommentary. Thisseems 
to be the Lotsava from KAT (not SAC) who was res- 


ponsible for the revision of the translation of Dandin's Kavya- 
darsa as now in the Tanjur, and whose name is given as RIOT 


ve 


gla pmsraexzr, Shrimat Sthiramati, * expert in Sanskrit 
grammar." See below, os 
— — — RR 
163. ARAN SAA] AQ SQL ser (126). Here 
also probably sac as above. The Sasser is unex- 


plained. An index to the names in Cordier's Tanjur would 
probably lead to an explanation, but alas, how much informa- 
5 tion is now not locked up, almost untraceable, in his two 

splendid volumes! ‘The title might, as it stands, be translated 
e as: the clear three assemblies ? of the great Lotsava of Wang. 


164. Hara armar (6) Text and Com- 
| mentary of the crystal mila of the Madhyamika philosophy. 
" This reminds us of the aya saa AT Ba AU ase .qar 
Ay, the Prajüà n&ma mila madhyamaka kārikā, in the 










Tanjur, mdo 3, 17, or its numerous derivates in that and 


the following volumes. _ 
165. a AA S«Ssr (5) Notes on the Midhyamaka 






3" s 
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167. SIC Sag a4 , (67). Probably the gyreqa- 
gqracaga (so Cordier) in Tanjur, mdo, vol. zr 134. 
(Schiefner q@teqate ). See No. 114. 

168, SIEN AST ATATA SR Aa ANg gA 


QUT E ERC AJIA NE HCASA EN (200). The 
hundred rays of light (illuminating) the practice of the (work 


called) the arising of sound, or string of jewels, together with 
the names of the Dungva-vajras and Desis (Regents). (Unsatis- 


factory and uncertain) gN : fortune telling, omens, 
sooth-saying. KJENAST is explained as follows : SJEN 
stands for ASCSUSARURU, the Goddess Sarasvati. In some 


way auguries are derived in connection with sounds arising 
from her throat. The expression ROE Ee is obscure, prob- 
ably a title or designation. SCR, better SA may 
stand for the following four expressions : FARNE, a clerical 
degree ; aCA, writer, clerk, secretary ; GxS'AC,, servant 
(hon.) or the son of a SNS : Ss. assistant, aide-de- 


camp. 


169, AJN "E-srg ruga SERES 59 
Poetry and grammar by the Sikhim Lama Ugyan. rosy atte 
170. ATA RAN SS EATER An Ww 
(92). The works of the o e nese Lama Wh 
Lotus. Kagvü 


(99). 





os A 
i a -pa 
l'a rm X | 
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(in which S" is a Tsang idiom for Mr., Esq., Saheb, Babu, in 


Ü TED, There is an extensive literature devoted to each 
one of the two. See No. 166. 
172. S/CS'XSpapE* (108) Probably ans =R 


Concerning the untrue religion. Might be interesting if it were 


—— against the Chilingpas or Lalos, but may, of course. 
eal with internal polemics. 


> 


173. ae QRAJT (43). The well-known Mani- 
kambum.  Rockhill's data about it are still the fullest up till 


ama. ALS DE AS Ar aspe E me HS DAES 


(138). The biography (or works) of the well-informed Ludub 
gyatsho, written by His Eminence himself. "y =A 


6. 8 CIE EA aa Jr A SCRI (183). The 


n six themes (subjects, topics) on the manner of the quick pre- 


paration of the preliminaries (or necessary preliminaries) (for 
salvation ?). 


"* .176. SAA az RA AIS RN (39). Various (cere- 
ki: | monies -OSD, works) connected with the Unfathomable-love 


verse (of Tsongkhapa). (So called after the initial words. See 
my Minor Tibetan Texts I, B.I., p. 75.) Geluk. 


177. SARAIVA SAGE (05). Oral teachings 
| (authentic utterances) on astronomy (*) by Lama Pekar (White 
* s. Lotus). ESUAZ', astronomy (?) See No. 126. 


- m | 178. Saaai (2). Pramānņa-vārtika. Tanjur, 
|. mdo, s, 95. See Vidyübhusana, A history of Indian Logic. 











ble | deeds. This seems to be the 


Ie Wa í 


Roc ons son tar nel ini SE P AA Teen 
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same as the. SE GS SISTI SNM AES VA SANINA 
yan ac, Bodhisattvivadinakalpalata, by Ksemendra, 
Tanjur mdo, ar 93 (and not 5 as in S. C. D. Dict.) edited in 


Sanskrit and Tibetan by Sarat Chandra Das in the Bibliotheca 
Indica ; unless it is the shorter Tibetan prose work, giving a 
simpler form of the same work, also edited by Das in the same 
series. My informants do not know of other works with a 


similar name. S. €. D. gives another title in his Dict. : amar 
nes a SRV ANA AAE, 

180. nes sre EACECSSU (105). The works of 
Milarüpa CORDE E =i rayana Namthar. Kagyü. See 
No. 91. 

i, an Pages (31). Unexplained. Corner (or 
side)—mouth —hundred, 

182. WR AXA zp Xa SAHA Nay NES AA’ Bay cay 
sac AES SHCA Aare eA Say Sy Sze (122). The 
great top-knot (257557 ) of (the) Indriya Vajra and Prajna 


Vajra concerning the teaching (instruction) given by (Lama) 
Rinchentok from (the un ee of) Yardok (halfway between 


India and Lhasa, near Yamdok Lake). Obscure. aay 557 


seems to be the abbreviated name of a book which is A D 
a commentary or extract of two other works, the I 

Vajra o Prajñā Vajra, so that these are here not taken as 
names of ] s. | e 











f T 


*. 
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Lama, n JSA DE ' on him is to be found. He was a 


teacher of the seventh Dalai Lama, RES aS, See 
Nos. 40, 184, 185. 


e ~~ m = e l 
184. WEN REJNA ANRA ayaa AN (189). 
Notes on oral teachings heard by Yongdzin Yeshegvaltshan 
(from diferent Lamas). qS ay as elsewhere in this list = 


DESSEN See Nos, 183, 185 


185. KEN AE RAN qr Aaa NAIK aer (90). 
The collected works of Lama-teacher Yeshegyaltshan. See 
Nos. 18%, 184. 


186. OQ AUEANAEATUE SA AE aan) $57 oS 
F NS was QA HES ZU (136). Biography or works of 


the Precious Mountain Master of Yól, named Zhonnuloté, 
written by Lotégyaltshan. Some of the umed letters in this 


title are not clear in the MS. If = 55/5" is written, this 


stands probably for RESIA ET, but if Ray ssa is 
written, the expression means Master of Wisdom or Learning. 
187 Hyper (59). The rust-remover. (Perhaps a 


medical work according to my informants, but Csoma, Gramm. 
p. )91, quotes a work with this title by Desi Sangyaé gyatsho. 
and says that this work contains the author's answers to the 
objections of several learned men who criticised his works.) 


188. qy Say Ser KE (157). About Yuthok's book. 


thok doctor lives near the Turquoise Roof Bridge im 
Thesen. A medical book. See Waddell's No. 347. 


189. SES Si iain) er ET mU (83). (The works of Lama.) 





E: — the Radeng monastery. See next number. 


ER eRe —— OY NO 
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191. xc es "A SS (172). Biography of the 


Indian translator Rā, or from Rā. Titles and names like 
these will be immediately verifiably as soon as we have proper 
indexes to the existing Tanjur and Kanjur catalogues. Now 
an identification is largely a matter of chance unless time is 
spent out of proportion to the importance of the result In 
Tibetan literary history there are several different Rā scholars. 

I possess à namthar of Ra lotsava, in one volume, of 
161 leaves, bought in Pharijong from an itinerant bookseller 
from Lhasa. I have been told that there are different nam- 


thars of this name.- My copy is entitled: A Sg FaN 
ac aque pere Pen e E pq uc a cn — — 

3a35 * Ig3 FAIL ia ky OT HAIN E AN 

~ 2 

ZUADRMSSISTSE |] The marginal title is X, AAJA The 

— E n 

syllable X ezX* is explained as the name of a country. From 

the above book it appears that the Lotsava's full name was 

xay EEUU His pupil was X'ASUXZr The pupil of 

4 E 4 Eto 

this one again, VAIN N c° The latter's pupil was 

» : 


bod y of the work there is a legend which explains the name 
x" in connection with the horns of QERSSESA: or Yamántakn, 


RAN AAAS . who is the author of the namthar. In the 


4 " 
whose form the Lotsava assumed at the occasion of a pic- P 
turesque incident in his career. This seems at variance with ] 


the first ex planation as a geographical term. | T 

192. ANGCENYS (100. Biography of Lama 

I: Ráchung, Milarüpa's disciple. Kagyü. XE MEE - 5 
E 193. AGA (94). The mountain book. BAI often. 


book. €* here probably re 


^ 12 a 
> t s j b J F 
3 a; e. A b ^ 
1 "or Pr : * 
T"os ! N^ vt W^ b * 
E d ns LM 
j ad - hk f p> "125 M = a 
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195, mS AA sal |p AES (93). 

Kagyü. A voluminous collection of about a hundred volumes, 


a kind of modern Tanjur, described as a religious miscellany 
or cyclopedia containing works pertaining to various sects, 


produced in the Kagvüpa monastery ADA, a day North 


Precious 


of Lhasa. Said to have been only once printed before, in Kham 
(Derge), and now some 6 or 7 years ago completed fora second 


b time in Tshurphu. See S. C. D. Dict. SIR is «aid to be 


a dialectical variant of E so that the name would mean 
the Lake Cave. See Introduction, p. 468. 

196. AN AJEA (158). The quick guide (to 

" - = 9 

Heaven). No details, a frequent title. There are 2m, 


^ TAS, Ra aS and perbaps other guides of this kind. See 
; next number and Nos. 31, 33. 

ý 197. AT ASIAS JNE AF (129). Twice refined 
5 gold about the guide to Heaven. WC, twice molten, 


doubly refined. BRT, guide, See Nos. 143, 146. 


198. uy Ray SSO (36). The greater and lesser steps 


on the path. Lamrim is a very frequent title and the work 

^ mentioned here may, in consequence, be by one of a great num- 

—— ber by different authors. Tsongkhapa’s Lamrim is the most 

— ë famous of all works known by this name. See next number 
and No. 9. 


199. aay RN AST (91). The peaceful and fearful 
it h th, or otherwise, the steps on the path with 
— Va ihe — and fearful Deities. See previous 
number. 3 | | 
, f X. ! * *j : B = gr a ED (124). 
. 300. ARANA AA YAra 


J Zi à? Ju 





i SA ad 
3 is vein © s ] - x P ox — a= 
“Deas Ae S PROC REIN 
l om 5 M j E It . T À * 
Sn ' l J 31. L z - n ae ka hd a i.d 
e e iX "dA CN 
p â Hj ji + M ‘ J 8 ` à 
| á 5 
i "UT a coe ae | 
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mE 


^ i e 


treasure. . 


— tar 7 on the grammatical treatise by the great trans- 
tor Chokyong-Zangpo, Dharmapálabbad i 
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Short necount of the Lama succession (doctrinal tradition) of 


Translator Lodansherab. ga aot & "AT 
202. JANEN ETIAIN ASL a (165). Com- 


mentary on the Sheting (Friendly Epistle) written by Lama Reda 


(T AURA, arrow of hope?). This may be a commentary 
^ = — = — = 
on Nagürjuna's famous epistle, JANJA JCN, mdo, ay, 
Vol. 33. Note that as cK is written for aray so also 
eT is written for eT The latter is no mistake. See next 
number. In the Tanjur the title is JANIA EM AFy 


Vol. E. and ATIA Sieg in Vol. zy (according to 
Cordier.) * 

202. gauja aer (120). 'Text and comment- 
ary as above. 

204. arya Snare (100). Circle (garland) of teach- 
ings of the Sakya (monastery). Sakyapa. 

205. NSP Sy Qa aysragersr (146). Com- 
mentary on the grammatical treatise of the great Situ: Pandit 
(Situ, a place in Kham). If it is the same work as the one 
edited by Sarat Chandra Das in his Grammar, then the trans- 


lation is rather: the commentary on (Thónmi Sambhota's) 
gacume re treatises, by the Situ Pandit. 


206. N&R mE Say AIA’ AA a ARAL: Hay (162). 
Torma ritual to (the Dakin!) Lion-face, (called) the aan S 
soul-ornament. Kurim. eR pex * — eo 


1 “ > ta WI 
- ied x j- 
> " le ater e Y 
Mj" hf Tn 2 e) 4 M 1 1 
, " 2 1€ j cit * b 41 
gn b as ut CASE 


T JE met | 
: 3 I zoe TA —— Ferg 
E EN zalia: "en =| " b M i - 2 Lll a 4 1 "n "As ra 
> - e " Fa 








* End (170): | Jie post of His — Highness (Tsongkhapa) - 
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208, SA" Sela" EA IDA aay 95" qe AIS SES zr 


(150). The biography of the Precious Teacher, written by 
Tairanatha. Which Táüranatha, is not evident: all the succes- 


sors of the incarnation bear the same name. Ngka EAD 


seems to be Padmasambhava, as no other Tibetan teacher 
appears to be known under that appellation. Nyingma. 


209. ya scar (121). Letter, epistle of instruction. 
or to a pupil. Probably the Tasrergearaa gona, 
fummum, 0 Tanjur, Vol. Er, 33. Author Candragomi. 

210. |SICSrAERA'R]SIS, (73). Ritual book con- 
nected with the three Gelukpa Yidams, TINTAS 5N] ZA 
5S! agmsr 9^5! or Gubya samája, Samvara, Tamika tain: 
Kurim. Geluk. sr must be a5" 


211. ms ar (49). Notes on oral teachings. No 
details. See No. 78. 

212, ASRS XA TRATA (69). Guidebook 
to the Golden (chapel in which are the) Remains of the (fifth) 


Tashi Lama. The other four mausolea have only small guide 
books but this one is bulky, of perhaps a hundred pages or 


leaves. This mausoleum is popularly called — Is 5 = 39) : 
the first (chief, unique) ornament of the world. See No. 207, 


213. SHC gay He SA" RISUS sr Age RS 
(199). Supplement (fZ) to the history of the rise ofthe — — 


faith in (the country of) Takpo, (written by) the Prince of the 
Lhading (country). See Nos. 108-109. 


cas FISIJI HW ASH SE Rg NBA gar 


in. I think that AC 
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is a title, or may, at all events, sometimes mean augur, sooth- 
sayer, as in the table nccompanying Bacot's publication on 
the cries of the crow, J.A., 1913. 


215. ana assy (178). Guidebook to Lhasa. 


Evidently the work on which Waddell based his article in the 
J.A.S.B., Vol. 64 (1893): ' Description of Lhása cathedral.’ 
See also S. C. D.'s list A, No. 20. 

This work has recently been edited and translated by 
A. Grünwedel, Heidelberg (Sitzungsberichte of the Heidelberg 


Academy), 1919. The full title is aaa sere ea yate 
PERSEE ATSR AE (IANI), This does 


not mean: ** Ein kristallheller Spiegel: Katalog des Tempel- 
klosters, das durch tüberirdische Kraft Götterwohnung ge- 
worden ist." This is mere dictionary-translation. The render- 
ing should rather be ** Systematic description, clear (or pure) as 
ervstal, of the convent (vibára) of (=founded by) the Incar- 
nation (Srongtsangampo) in (or of) the Town of the Gods 
A (namely, the many—and especially five, on account of which 


there is the synonvm arg — sacred images for which the 
town was famous and which gave rise to the name Lhasa). 
The short marginal title of the booklet is a bel e 2 
and the volume or part number in the collection of which it 
forms part is g or 19. In titles Garay’, lit. erystal, 
means spotless (and especially perfect, without blemish, fault- 
less); and a=, lit. mirror, means clear, perfectly intel- 


ented by varna in the Sanskrit eq 
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for a Tibeto-Buddhist-Sanskrit construction “ Devamána- 
nirmünasya  vihára-varnan& sphatika-suklah Adaréa vibarati 
sma," corresponding to a classical Sanskrit ** Devamána- 
nirmüna-vibüára varnan&A sphatika-suklah &daráa iti.” 

‘lhe corruptions in the title as they are now in the printed 
text have probably crept in in latter times and need not be 
ascribed to its first drafter. 


210. Bafa’ (63),  '" Extra," “Supplement,” '' Ad- 


denda." Wot specified. The word is in J.'s. Dict. and he 
savs that it is the title of à medical work. But the expression 
may be used for any supplement to any work, and is generally 
applied to any smaller work following a larger one in the same 
volume. 


217. FHV SAMS HR AS Sergey 0849. The 
Lamaistic succession in the South (= Bhutan) of the six schools 
formerly practised. HRA SAT seems also to be the 


title of a separate work, with the meaning as in the above title. 
AS depu ae — v — — 

215. WAS iA RCE Esc sy QEMa Sn ne SS 
(154). Concerning the recitation (japa) to Yamantaka, by 
(Lama) Vajradhara of the Golden House (Temple?) in Amdo. 
ASA AT, book of ‘retreat.’ Geluk. Elsewhere in these 


lists, I have rendered aga by propitiation (so in Nos. 40, 41), 


but 1 am told that the term specially means propitiation by 
japa, and should here be so understood. See S. C. D.'s last 


example s.v. agga in his dict. Orally, grr was given 
as a synonym. 

219. (NE s ATE ASQ (38). Collected works of 
the Lama from E (a place in Southern Tibet, North of Bhutan). 


*- 








VI. ADDENDA. 


To II. 1. d, p. 459. 
Add as No. 11 : 
W. Botting Hemsley, The tlora of Tibet or High Asia, in 
the Journal of the Linnean Society, Vol. XXXV, (1902), 
No. 244, pp. 124-265. On pp. 259-265 there is a very com- 
plete botanical bibliography. : 


To Il. n a, p. 460. 


Add as No. 10a the very important analysis of Tibetan 
Medical works in the Tanjur, by Dr. P Cordier, Introduction 
n l'étude des traités médicaux sanscrits inclus dans le Tanjur 
tibétain. In the B.É F.O. for 1903, Vol. 3, pp. 604-629 and 
also reprinted separately. 

On the same page a reference should be added to the 
following articles : 

106 F. W. Thomas, Deux Collections sanscrites et tibét- 
nines de Sadhanas, Le Muséon, Nouvelle Série, Vol. IV (1903), 
pp. 1-42, also reprinted separately. 

10c Th. de  Stcherbatskoi, La littérature Yogücüra 
d'après Bouston, Le Muséon, Nouvelle Série, Vol. VI (1905), 
pp. 141-155. Also reprinted separate! y. | 

Though not bibliographical in the sense of describing 
editions, the article should be mentioned because describing 
titles as given by a Tibetan authority. 

As No. 11a add: Sarat Chandra Vidwvübhusana, A History 
of Indian Logic. This work, which has appeared this year or 
is about to appear, published by the University of Calcutta, ` 
contains copious references to the material on logic in the s 
Tanjur. I have compiled an index to the Tibetan matter in lw 
the volume and for the convenience of those interested I have 


, nae a small number of copies of this index reprinted sepa- r 
ra y. ! : C et re * FI w 

Under 11b a reference may be made to the earlier and. EU 
Ke shorter work of the same Author on the same subject “ History — 
2 of the Mediæval School of Indian Logic," Caleutta University = 

"P Studies, No. 1, Calantte; 10009; ^" "Lo ML | | 
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so that I am now able to add a fuller account of it here. Ite 
~ 


full title is BNE SST FINRA QRS HSA DAA mI" 
=] ARE 15475597 (RGesrsr ) Systematic descrip- 


tion of the book-blocks in the noble printing-house of the 
noble and glorious religious institution, called the * White 


Mass" The name AAV ASN, nearly always literally trans- 


* lated as ‘‘Heap of Rice,” does not mean this at all to the 
LJ " | a - > 
Tibetan. ‘** Rice " means here ** white like rice,” as we would 
use “ snow-white" or * snowy” alone. The expression . 


~ Sn, n á a ~ * 
eH. lit. great, in connection with names or titles often 


means noble, illustrious, * his honour," an epithet of respect. 
The marginal title is simply QO AAA NAAT. The booklet 


consists of seven leaves. This very important document 
contains a brief preamble of one page and then enumerates the 
titles of works or parts of works of which the blocks are 
preserved in the printing establishment of the Dapung 
e. monastery (Lhasa) with the exact number of blocks of each 
m -. work, and an indication of the room where they are kept. 
T The following gives in brief the substance of the contents : 
The preamble says that during the time of the fifth Dalai 
i Lama an inventory was made of the blocks in the Diipung 
m printing house. As afterwards many new blocks had been 
"s cut, therefore “ now '" the thirteenth Dalai Lama in the 15th 


AR Sc (prabhava) cycle, in the Iron-Monkey (57th) year 
(that is in 1920, three years ago), has commanded a new list to 


be prepared. Then follows the long list ot bare titlés, giving 
in each case the number of the blocks for each title, stored 


away in the rooms niin bered from "y (1) to ï (11). In all 
285 titles are given, of which the blocks number 40,507, 


which represents half that number of leaves. Of the titles 
given some do not indicate single works but collections. 
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NUMISMATIC SUPPLEMENT No. XXXVI. 


ARTICLES 225-231. 


Continued from ** Journal and Proceedings", Vol. XVII, 
New Series, No I. , 


225. THE MACHHLIDÁR SOBAH AWADH CoiNs. 
* In his article the Coins of the Kings of Awadh, published 


s -in N.S XVIIL, Art. 112, p 255, Mr. Brown discusses the coin- 
age wl uri rth isy in the name of Brijis Qadr. He records 
the tradition in the Lucknow bazar that it resembled the coins 


of Banáras which have a broad fish and the mint name 
"a! Aue. The general correctness of the tradition has now 
been proved by the Oudh records in the office of the Board of 
Revenue. Attached to this note is a copy of a letter No. 189, 
dated 18th December, 1958, from the Deputy Commissioner, 
Lucknow, to the Commissioner and Superintendent, Lucknow. 
I have preserved the exact spelling of the original. Most of the 
mistakes present no difficulty. The word “ P Sendal ” is prob- 
ably a mistake for '* provisional, and the Persian words nishan 
mahi probably refer to the representation of a fish.” 

The coins which had been received at Lucknow resembled 
closely the machhii shahi rupees of Shah ‘Alam which were still 
being received at treasuries along with other uncurrent coins. 
As, however, the new coinage had been struck witbout author- 
ity, and was debased in varying degrees, a circular was issued 


a 


t | directing district officers to refuse to accept it in the treasuries. 
aJ! Any coins which had already been received were to be sent to 
— the Accountant General for melting. The only district report 
A received besides that from Lucknow was from Hardoi where 


22.000 coins had been received. This rejection and order for 
melting aceount for the comparative rarity of these coins now. 


ENT. R. Bourn. 
— 6 I havethe honour to request you will furnish me with 
* — early instructions relative to the treatment of a new species of 
| .-OudeOurrenoy. —— . ga : 
mu 2. During Rebellion it seems a mint was 
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oatablishod 








` > coin 
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maximum is 15 annas. while some are not worth more than 14 


annas. 
Observe (sic). Reverse. 
He SUR 3 Quel gin IPEP AXI 
RS pt = fa y gêl wy Apo 


4. The Tehseeldars of Lucknow and Goorsaingunge have 
sent in 79 such rupees in their remittance, but I have not vet 
issued any orders to them on the subject. pending a reply to 
this reference. 
— = 5. I need hardly observe that all light weight rupees ore a» 
received in the-Treasury_as bullion but the new coin, altogether =” 


inferior in value, is full weight.and cannot be treated as such-~ 
6. If the coin is to be received by tale ict ssary 


to fix a suitable rate of discount to be determined with refer- 
ence to the value of the specie. In our older Provinces Mal- 
goozars are allowed the privilege of tendering other than Co 's 
rupees and the batta varies from 1 to 6 per cent according to 
the description of coins tendered. 

7. Butthe rupee in question is inferior to all kinds receiv- 
able in the Treasury and liable to the exaction of a heavy 
Batta, which I apprehend will materially retard its withdrawal 
from circulation and this is a matter of considerable importance. 

8. I have prohibited the re-issue of the coin and await 
your orders on the subject. 

I have, etc., 
Sd S. MARTIN, 
Deputy Commissioner. 
Lucknow, Dy. Comm.'s Office, 
The 18th December, 1858. 









226. ÜJHANI AS A MINT TOWN. | x: 

The rupee described below was brought to me recently —— 

ans is interesting as adding yet one more to the list of Mughal — — 3 

mints. ser ——— 

Ujhant is a town of between seven and eight thousand — 

| inhabitants, the capital of a pargana and about eight miles —  — 

De south-west of Budaon. | | VS ra Ade A Re erre 
et After the death of * Ali Muhammad Kban the Rohilla ohief - 


N in A.D. 1748 (= A.H. 1161), and the r 


years later — 
_ of his sons Abdullah and Faizullah. i to - 
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noted that it follows the Barelt (Rohilla) type. It came to me 
with other coins of Rohilkhand mints of the same period. 


Obv. ali 
| 3b 


ele HS ere o> 
O ee iae di 


AUT yoo 28, wy 3; 


^. Rev. (agile 
OSI 
Aime FC pola 
clem 5! ac 


On the obverse the word ail( mirror) replaces the usual al., 
The two dots under the “ ve'' and the dot over the " nan” 
make the reading clear. 
On the reverse the use of the «C before the mint name is 
a peculiarity. 
H. Nertson WaRuianrr. 


227. Tar Coins or MUHAMMAD AKBAR AS CLAIMANT TO THE 
Mverat THRONE. 


I have om purely numismatic grounds suspected for some 
time past that coins were issued during the troubled period 
1202-03 A.H. in the name of a Mughal claimant Muhammad 
. Akbar hitherto unrecognized as such. Towards the end of 
ni November, 1919, I put the — to Professor S. H. Hodi- 
vala as follows: ‘Is it possible that a claimant called Muham- 
mad Akbar, an individual either distinct from or the same as 
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It was in the latter part of the year 1202 A.H. that the 
infamous Rohilla chief Ghulim Qadir Khan occupied Dehli 
and seized the Fort together with the persons of the hapless 
Shah ‘Alam and of the royal household. He put out the eves 
of the unfortunate emperor and in his place elevated one of the 
young princes to the throne under the name of Bedár Bakbht. 
This Bedár Bakht was son of Ahmad Shah Bahadur and grand- 
son of Muhammad Shüh. Coins were struck in his name and 
a few specimens are known. The metals and mints are :— 

A. Ahmadabad, Shahjahanabad. 
AR. Do. do. 
JE, Ahmadabad. 


As far as I know, the copper coin still remains a singleton 
silver is scarcer than gold. "The dates are 1202 and 1203 A.H. 
but only the first regnal year appears; the reign lasted two 
months. 

We can only conjecture why coins of Bedár Bakht were 
struck at Ahmadabad as history is silent on the point. His 
power, or rather that of his Rohilla master cannot have ex- 
tended farfrom Dehli itself. In his excellent paper on ‘The Post 
Mughal Coins of Ahmadabad,’ published in Numismatic Supple- 
ment No XXII (J A.S.B., 1914), Mr. A. Master, I.C.S , shows 
that the end of the reign of Ahmad Sháh Bahadur sees the last 
of the issues of coins by the Mughal emperors in Ahmadabad ; 
thatis tosay, subsequent issues were struck in the names of the 
regnant emperors by Marathas and later by the British and were 
of a fashion distinct from the trne imperial type. A striking 
exception was the Bedür Bakbt issue, ‘This interrupted the 
series issued in the name of Shih ‘Alam, all of which bore a 
local symbol. The Bedir Bhkht coins on the contrary were of 
the imperial Sháhjahánübad type. Mr. Master held that these 
were true Mughal coins and that although bearing the name of 
Ahmadabad they really hailed from the capital. He cited the 
parallel of the Ahmadabad coins of Nádir Shüh. ‘ The desire to 
assert a claim over a wealthy and important city like Ahmada- 
bid which was nominally under Mughal rule, would appear to 


'- have been sufficient inducement for the striking of these coins | 
by Nádir Shih and Bedár Bakht," JJ. A.S.B., May, 1914, pag T 
166. "Thisis only a partial explanation because a few rare Ah- i 


4 macla had coins of the imperial type have recently come to light — —— 
period fs tho née ot E 






Coin 2858 illustrated in Plate XVIII of - 
,1914, 
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closely related the issues are. Their why and wherefore await 
solution. : 

The copper Abmadábàd coin of Bedár Bnkbt is in the cabi- 
net of Mr. H. Nelson Wright. L.C S., and I was familiar with its 
appearance. Two years ago in the Ambala Citv bazar I bought 
a small copper piece which at first sight seemed to be another 
copper AhmadalhaAd piece of Bedár Bakbt but much smaller than 
Mr. Nelson Wright's specimen. ‘The mint, regnal year a=! and 
style tallied but the name of the king was Akbar Shah and the 
hijri year could only be made into 1203 by the insertion of a 
dot. It must not be forgotten that the first vear of the Emperor 
Muhammad Akbar's reign was 1221-1222 A.H. so there was just 
a possibility that ! r7— — might be a blunder for ! rr! —3»2! or 
Irrr—osl. However, the style was quite different from that of 
the Emperor Muhammad Akbar Sháh's copper coins. On look 
ing through my collection I found I already possessed an Akbar 
Shih copper coin like my newly-acquired Ahmadabad coin but 
of Sháhjahünabüd mint. The regnal year was xz! and the unit 
figure of the Aijri date was clearly r. The tvpe was again 
quite different from that of the Emperor Muhammad Akbar 
Shah's copper issues struck at Sháhjaháü nA bad in his first vear— 
see Panjab Museum Catalogue, Plate X X, No. 3273—and tal- - 
lied with that of Shah * Alam's copper coins struck in or about 
1203 A.H. The possibility of a claimant Akbar striking in 1205 
A H. dawned on me and then I remembered the unattributed 
rupee bearing the name of Akbar Sháh which is now Panjab 
Museum Catalogue, Plate XX, No. 3277. The dates on that 
piece are undoubtedly 1203 A.H., o=]!, but unluckily the mint 
name is illegible. I therefore put the question to Professor 
Hodivülá with the following happy results and invite a re- 
ference to his share of this joint paper. Just as I had finished 
this manuseript I was fortunate enough to pick up a duplicate 
of the Panjab Museum Akbarrupee, The mint is DPáru-s-Surür 
Saháranpür, which was the temporary capital of Ghulim Qadir 
Khan at the time when the Debli correspondent of the Calcutta 
Gazette announced *the continuance of Golaum Kadir Cawn 
accompanied by his new elected king Mirza Akbar Shaw, his 
late king Bedar Shaw and several other princes. This discov 





ery was made after Mr. Hodiválà had completed his paper and 
settles the matter beyond all donbt. It is interesting to note 


that this new puppet Akbar followed the example of Bedar 


- Bakbt io striking coin at Ahmadabad. Rupees of Ahmadabad 
and Sháhjahanabád may come to light. At the time of writ- 
ing I only know of the above four coins of the new claimant. 
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Coins of Muhammad Akbar as claimant. 


I. Rupee of date 1203 A.H., first regnal year, mint 
Dáru-s-Surür Sahüranptür. 





Obverse . Reverse. 
pl some al! wank yy! slo 
—— — =y 
Irom opa uela. cles —— 
pe oret d SM 
AX s 


The couplet is something like this :— 


att — als EL (m 29 0; — 

MOL ya! Demme — ot 
' Struck coin in the world, the shadow of the divine favour. 
The defender of the faith of Muhammad, Akbar Shih." 
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3. Obverse Reverse 
Als pafl OLT che be 
ave | CI” 8 2 c — — 
Fish 
m! 
reus sae 


All three in my Cabinet! A duplicate of (1) in the Panjab 
Museum. 


R. B. Witt1kEHEAD. 
10th August, 1920. 


It has not vet been possible to find an absolutely complete 
and satisfactory solution of the problem connected with the 
Muhammad Akbar coins of 1203 A H., but there would seem to 
be fairly good grounds for answering Mr. Whitehead's question 
in the affirmative. The period was a troubled one and its his- 
tory is obscure. The fullest account of the transactions which 
led to the deposition and blinding of Shah ‘Alam II is in the 
‘Ibratnama of Faqir Khairu-d-din Muhammad, but this work 
has not yet been published. Portions are translated in the 


* t ing,” (op. cit. VIIL. 237). "There is a fairl detailed narrative 
of the events of this memorable year in Keene's ‘Fall of the 






; ore  Lhave a manuscript of the Persian origina and waded through 
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the folio in the hope of lighting upon some details which Keene 
had missed or left out, but the labour proved unfruitful. <A 
search through the ‘Jmadu-«-S‘@dat—another of Keene's 
authorities (IKKaáhnpür Lithograph, 1597 A.C )— turned ont to 
be equally infructuous, However, some time afterwards. I was 
delighted to find a clue to the solution of the puzzle in Seton- 
Karr's ‘Selections from the Calcutta Gazettes.’ 

In the first volume of this compilation, there is a long ac- 
count of the‘ Kevolution at Dehlee’ extracted from the * Cal- 
cutta Gazette’ of Thursday, August 21st, 1788, which begins 
thus: * On the 2nd instant, Ghoolam Cadir Khan and Ismail 
Beg Khan deposed the king Shah Alum and placed on the 
throne of Hindostan, Beidar Bukht, son of Ahmud Sbah and. 
grandson of Mohummud Shah. The circumstances of the re- 
volution extracted from the authentic Dehlee papers are as 
follows." (Op. cit. I. 262.) This lengthy account does not con- 
tain anything new and may be passed over. In the immediate- 
ly consecutive number (August 28th), the blinding of the em- 

ror is recorded. ~“ Maleeka Zemanea widow of Mohummud 
Shah and Sahibah Jahul (recte, Mahal, sce ED. VIII. 250), an 
sid lady resident in the metropoli», supplied Ghoolam Cadir 
Khan and Ismail Beg with several lacks of rupees After de- 
throning the King, they plundered him and put out his eves 
and confined him."  (Ibid.265.) The cruel blinding of the poor 
emperor is reported on September 4th with the remark that 
the mode in which it was carried out with “a Pesheubz or 
short sharp-pointed dagger'' must have made “ the horrid act 
of barbarity peculiarly agonizing to the last degree." (Ib. 266.) 
After this there is no reference to Dehli or its misfortunes for 
just three months, But the following item of news was pub- 
lisbed in the issue of December 4th, 1788. “ Nothing partic- 
ular has of late transpired at Delhi; the last accounts from 
that quarter announce the continuance of Golaum Kadir Cawn, 
accompanied by his new elected king Mirza Akbar Shaw. his 
late king Bedar Shaw and several other Princes, at a place 
called Meerut about four days march from his capital Saharan- 
pur. His Army experiences every distress from the scarcity 
kept up by the Mahratta Army under Ranna Khan, Himut 
Behadre &c, who cot off all his supplies and have hitherto 
prevented him from proceeding into Ghousghur.  Scindea still 
remains at Mattura, and the old king Shah Alum is treated 


Now this 
eal warranty we are in search of. 
journalist assertin 


with every respect by the Mahratta influence.” (Ibid. p. 273.) - 
s just the sort of evidence we want, the histori- 
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be more ex 


d plieit or more germane to the matter than this 
simultaneous mention of ! 


| Oth puppets with their individual 
names and the qualifying epitheto ^ new elected, and * late.” 
lt is true that the necessary corroborative evidence from the 
indigenous chronicles is not yet forthcoming, but there is every 
reason to hope, if not to believe, that it will be discovered when 
these sources of information are published and examined by 
competent scholars, y 


1t i common knowledge that the 
became dissatisfied with Be 
vy and cnildisliness, 


king-maker very soon 
dar Bakbt on account of his stupidi- 


It is said that the favourite amusement 
of the new titular, who had passed all his life as a prisoner in the 


Deorhi -i-Saláütin (q.v. Elliot and Dowson, VIL, 141, 247 n), was 
the flying of kites in the streets of the met ropolis  EKeene writes 
that ^ on the srd of August, Gholam Kadir gave proof of the de- 
graded barbarity of which Hindustani Pathans can be guilty 
Dy lounging on the throne on the Diwan Khas, side by side 
with tne nominal emperor whom he covered with abuse and 
ridicule as he smoked the hookah in his face. On the 7th he 
visited the Emperor in his confinement and offered to put on the 
throne Mirza Akbar, the Emperor's favourite sun who did in fact 
ultimately succeed. The only answer to these overtures was a 
request by Shah Alam that he might be left alone” (Op. 
cit. 179-80.) (The italics are mine.) 

This last statement is interesting and demands notice. It 
shows that the idea of raising Muhammad Akbar to the throne 
had occurred to Ghulám Qáàádir three days, at least, before the 
perpetration of those barbarities which have made him in- 
tamous for all time.’ 

| lt is true that Keene, or rather his authority, does not 
assert that Muhammad Akbar was at this time, or atany other, 


M actually elevated to the M asnad, but the statement may, even 
— as it stands, be fairly said to support the allegation of the con- 
43*8* temporary newswriter. And this taken in conjunction with 
E F the numismatic testimony, which is now fairly clear, may entitle 
S a us to hold that at some time during the Revolution, Muhammad 
J Akbar, the second son of Shih ‘Alam, was set up as Emperor 
LE m by the Kohilla. | 


ci When this exactly took place, it is in the present state of 
knowledge impossible to say, but it may be worth while invit- 
|. — — dàng attention to certain considerations which enable us to fix 
|. — thetime within very narrow limits. The Hijri date on tne rupee 
ic in the Panjab Museum (P.M.C. 3277) as well as the copper 
"M ‘coins in Mr. Whitehead's own cabinet is 1203. Now if they 
i eed one 
Y z No 
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were struck. as is not unlikely, merely to commemorate the 
accession of the new /arnéant, that event could not have oc- 
curred before 2nd October, 1788, which answers to 1 Muharram, 
1203 A.H. 

Again, one of the copper coins bears the mint-name ShAh- 
jahanabaid, If any importance can be attached to this super- 
scription, that is, if the coin is taken to have been realiy struck 
at Dehli, the nominal inauguration of the second puppet could 
not have taken place after 11th October, 1788 A.C.. for we know 
that on that day Ghulam Qadir “ finally departed, leaving the 
Salimgarh by a sally-port and sending before him the titular 
Emperor, * * * and all the chief members of the royal family. 
(Keene, op. cit., 185).! 

It is true that the companion /ul&s exhibits the name 
Ahmadabad, but it is not improbable that this coin was, like the 
Ahmadabad issues of Bedár Bakbt, minted. as Mr. Master has 
conjectured, ** not very far from Sháhjahánabüd." (Num. Sup. 
XXII, p. 165.) The rupee in the Lahor Museum was ascribed 
by Rodgers to Akbaribad, but the reading “cannot be justi- 
fied" and the name must for the present be pronounced il- 
legible. 

In a word, ij it ts granted that these coins were first struck 
at Sháhjahánübád in 1203 A.H., it follows that the nominal 
accession of Muhammad Akbar which they were perhaps in- 
tended to mark, must have taken place at some time between 
2nd and llth October, 1788 A.C. The Maráthas were increas- 
ing in strength and numbers; Isma'il Beg was negotiating with 
them ; the last attempt of the Rohilla * to shake the ob- 
stinacy of Shah ‘Alam about the hid treasure” had failed. He 
was *'' hemmed in by difficulties '" on all sides and he may have 
hoped to arrest ** the shadow of an advancing vengeance" 
Keene, loc. cit., 183-4), or make his peace with the populace 
of the capital by raising to the throne * the favourite son" of 
the deeply-injured Emperor. 


15th June, 1920. 


S. H. HODnIVvALA. 


228. "Tux CoisaGE OF THE SHARQI KinGs OF JaAUuNPÜR. 
| ]. | History and Chronology. 


Only meagre information regarding the history of the rule 


of the independent Muhammadan Kings of Jaunpürisobtainable | a | 
from the works of contemporary historians, few of whom have. n^ 
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attempted to compile a history of the dynasty 
that the 
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among the many histories of the central kingdom of Dehli and 
the items referring to the Jaunpür dynasty when extracted and 
compared are not always consistent; sometimes the disore- 
pancies are practically irreconcilable The many histories, 
translated either in full or in part, in “ The History of India 
as told by its own Historians " of Sir H. M Elliot. are a source 
ot help in the search for information of the history of the 
Sharqi dynasty, but unfortunately the best contemporary his 
tory of the period, that of Yahyá bin Ahmad —the T@rikh-i- 
Mubarak Shahi— closes abruptly at a very interesting period 

. Among the works of other more or less contemporary his- 
torians which afford help towards the elucidation of the history 
of the Sharyt dynasty are, the T'abaqat-i- Akbari of Nizámu-d- 
din Ahmad, the Päri kh-i-Firoz Shahi of Shams Siráj Afif, the 
Muntakhabu-t-T'awarskh of * Abdu-I-Qádir ibn-i-Mulük Shah, 
known as al-Badaonl, the Tarikh-t-Firishta of Muhammad Qasim 
Shah Firishta, the Tarikh-i-Daudi the Varikh-i-Khan Jahan 
Lodi and the Tarikh-i-Salatin-1-A/j/ghaniea of Ahmad Yadgar. 

The above are all to be found in '* Elliot and Dowson '' and 
in addition we have Dorn's translation of the Makhzan A/ghani ; 
Maulavi ‘ Abdu-s-Salám's translation of the Riyazu-s-Salatin, 
Colonel Ranking’s and Professor Lowe's translation of the 
Muntakhabu-t-Tawarikh, Brigg's '* Ferishta" and the portion 
of the T'abaqat-i- Akbars translated by Mr. Dé: all of which help 
to contribute to our knowledge of the history of the period of 
Muhammadan rule at Jaunpur. The information is however 
scattered and I have no doubt but that a close search in other 
contemporary works would further increase our knowledge of 
the history of this Muhammadan dynasty. 

Some historical chapters are included in the Archaeological 
Survey of India's publication on the Sharqi Architecture of 
Jaunpür, 1889, and for material on the subject Führer was 
able to refer to a “ Jaunpürnüámah '"!' of Faqir Khairu-d-din 
Muhammad llahübásdi—a history of the town of Jaunpor 
from the middle of the 14th century written about the year 
1796 A.D. Führer also makes references to an ''" Ahwalat 
Jaunpur wa Sultan Hindustan” (sic). Colonel H. R. Nevill 
was able to consult a manuscript ' Man&qib Darweshia " of one 
Sayyad Darwesh when Wi e his volume on Jaunpür in the 
series of District Gazetteers of the United Provinces of Agra 
and Oudh, published in 1908 

In the reign of Sultan Ghiyagu-d-din Tughlag Manaichh 
was the chief town in the district which later was to include 
the capital of the Sharqt Kings and the district was held by 
Gaharwar Rajputs. In A.H. 721 (A.D. 1321) a forve under 
Zafar, the rd son of Ghiyüsu-d-din seized Manaichh and 














. A €f. Rieuw's Catalogue of the Persian manuscripts in the British 
— Museum, Vol I, p. IL 
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Ghiyásu-d-din conferred the district as a jagir on Zafar.! The 
name of the town was altered to ZafarAbad There is an inscrip- 
tion at Zafaribid dated A.H. 721 bearing the name of Sultan 
Ghiyüsu-d-dtn which appears to have been recorded by this 
Zafar and which commemorates the change of name of the 
town * 

Nigimu-d din Ahmad?* states that the fief of Zafaribad 
was granted in A.H. 721 to “one whom he had called his 
son" and who was also granted the title of Táütár Khan. 
These two (viz. Zafar and the holder of the title of ‘Tatar 
Khan) are possibly one and the same person and, we know 
that Tatar Khān was in possession of the jagir in A.H. 724 
CA:D. 1324) when Sultan Ghiyásu-d:din made his expedition to 
Bengal. 

< Ainu-I-mulk held the jagirs of Awadh and Zafarabád in 
the reign of Muhammad bin Tughlaq and went into rebellion 
in A.H. 747 (A.D. 1346); he was defeated and captured but 
eventually reinstated.* 

Firoz Shaih-Tughlaq made two expeditions to Bengal and 
on his second expedition either during his outward journey 
or on his return he halted at Zatarábád (either in A.H. 700 
or A.H. 761) during the rains and arranged for the building of 
a new city on the banks of the Gimtt which he decided to call 
'" Junánpür'' in memory of Sultan Muhammad bin Tughlag * 
The  Tabaqat-i-Akbarit tells us that shortly after leaving 
Zafaribaid en route to Bengal Firoz had conferred the para- 
phernalia of state (canopy, durbásh, elephants, red pavilion, 
and right of coinage) on his son Fath Khän.* who was then 
eight vears of age and who died on the 12th of the month 
of Safar A.H. 776 (A.D. 1374) nt Kanthür, a village in the 
Bara Banki district of Awadh.? i | — 





| Cf. District Gazetteer, p. 1560. | ‘ 7 21 TA. t 
* Cf ** Jaunpur and Zafarabad Inscriptions" ——Vost, J R.A.S., 1905. 

4 —— 
translation), 


f Jt H 


q ~ «a 


"n 





f 
— — 





1922.] Numismatic Supplement No. XX XVI. N. 13 


According to the T@ikh-i-Mubarak Shahi' the fief of 
Jaunpür and Zafarabaéd was given in A.H. 778 (A.D 1376) 
to Malik Bahrüz Sultint, otherwise known na Sihibziida NàAsic 
Khan, who was another natural son of Sultan Firoz Shah 
There is little on record regarding this man and no explana- 
tion as to why he should have Lon the title '* Sultáni.'' 
There is a masjid in the fort at Jaunpür which is ascribed 
to one Ibráhim Náib Bürbak, a brother of Firoz Shah, and 
an inscription on the inar states that the mosque was built 
in A.H. 778 by *‘Ulugh A'zam Naib Sultün."* Nevill? states 
that Malik Bahrüz was succeeded by his nephew *'Al&u-d-din. 

Malik Sará, the reputed founder of the independent king- 
dom of Jaunpür, appears to have set out from Dehli to take up 
the appointment of Maliku-sh-sharq in the month of Rajab 
A-H. 796 (A.D. 1393). A eunuch, he was governor of Dehli 
and vazir (with the title of Khwajah-i-Jahin) to Sultan 
Nüsiru:d-din Muhammad, the grandson of Sultán Firoz Shah 
who succeeded to the Debli throne on December 20th, A.D. 
1389. He lost his appointment temporarily in August 1390, 
butregained it in the following year. He retained his appoint- 
ment during the forty-five days reiga of the son Humáüvün 
who succeeded his father on the throne of Dehli under the title 
of Sikandar Shàáh.* 

On the accession of Násiru-d-din Mahmüd Tughlag Malik 
Sará was sent to govern the eastern provinces—according to 
al-Badaoni,* with the title of ** Sult&nu-sh-sharq * but accord- 
ing to Firishta,” with the title only of “ Maliku-sh-sharo."' 
Firishta states that he nssumed the title of “` Sultanu-sh-sharg ” 
'" after consolidating his position." The Tarith-i- Mubarak 
Nhühi* states also that his title at the outset was *' Maliku- 
sh-sharq."' 

There can be no question but that he became more or 


* less independent of the central power at Dehli but to what 
Cyl extent it is difficult to say. <A sign that a Muhammadan 
ra governor had thrown off all allegiance to the throne was an 
= issue of coinage in his own name. We have no evidence that 








this ''Sultánu-sh-sharq " ever issued independent coinage. 
On the other hand we have instances in Indian history where 
4 governor was actually appointed to a kingdom by the su- 
preme ruler and yet refrained from coining. example exists 
án the case of Qutbu-d-din Aibak who, on the death of Muham- 
mad bin Sim, was sent the canopy and insignia of royalty 
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by Sultan Ghiyagu-d-din Muhammad, vet refrained from coin- 
ing independently. A Bihfir inscription of the governor Ziau-l- 
Haq bin ' AIĀ, as pointed out by Mr. Blochmann in the Jour- 
nal of the Asiatic Society of Bengal of 1873, lends confirmation 
to the theory that Malik Sará did not assume all the ensigns of 
royalty. The inscription bears the name of a Mahmuüd Shah 
who must be Mahmuüd Shah Tughlaq of Dehli. Firishta! and 
Yahya bin Ahmad ° both give the date of his death as A H 
802 (A.D. 1399). 

Among his retinue on the occasion of his departure from 
Dehli to take over the government of the eastern provinces 
were two brothers each of whom was destined to succeed to 
independence. There is doubt as to their origin and as to 
the degree of relationship between them. The one who im- 
mediately succeeded Malik $Sará is called variously '* Malik 
Wasil” and ‘‘ Qaranful’’ and Firishta states that he was 
granted the title of * Maliku-sh- sharq ' ‘when Malik Sará ASSUM- 
ed the more magnificent one of “ Sultānu- 'sh-sharq." 

On the death of Malik Saré ' Qaranful'"' set himself up 
independently as Sultánu-sh-sharq and assumed the title of 
Mubarak Shah; according to F irishta at the same time 
assuming all the ensigns of royalty and even going to the 
extent of coining in his own name. No coins of his are how- 
ever forthcoming and it is extremely doubtful if any such 
issue was made. At any rate, whatever degree of indepen- 
dence he set up, it was ‘sufficient to cause Iqbal Khan, who 
was then master of Dehli, to move an army against him in 
A.H. 803 (A.D. 1400). The movement achieved little, Mubarak 
Shah died suddenly, and his brother set himself up in his stead 
under the title of Shamsu-d-din Muzafiar Ibrahim Shah. 
Firishta gives the date of Mubárak's death as A.H. 803 and the ' 
length of his reign as eighteen months, but the historical records 
of these vears are very meagre. 

The records of the Sharqi Kings are usually a mere 
recital of military operations, eventsindifferent!y described and | 
not free from doubtful and confused statements. uu 

During his reign Ibráhlm Shah was constantly engaged in 
war with his neighbours, Dehli, Bengal and Malwa but he im 
found time also to embellish his c apite with —— 3 
architecture. Ibrahim reigned probably from about the year — 
A.H. 804 (A.D. 1401) to about the year A.H. 814 (A.D.1 40). | 

* but there is doubt both as asas the exact date of his acces- —— X 
MS sion and the date of his death. It has hitherto been generally — 

Ifi accepted that he succeeded to the Sharqi kingdo: ) an AFL 

|. — . $73 and the determination of this date has to a certain exten 

|... rested on the fact. that a coin — de : 
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the British Museum Catalogue as dated A.H. 803. I have 
lately had the opportunity of examining the coin in question 
aan have no hesitation in reading the date it bears as A.H. 
83: 

Another coin of Ibrahim Shih was catalogued in the Ellis 
Sale Catalogue as dated A.H. 803, but I have not seen the coin 
and in the absence of more reliable proof to the contrary it 
would be wisest to reject the date nnd accept al-Badáüoni's 
statement that Mubarak Shah died in A.H. 804. The earliest 
reliable date for a coin of Ibrahim Shah is A.H. 813—one of 
this date having been recorded by Thomas and one of similar 
date being in the collection of Colonel H. R. Nevill. 

There is also doubt as to the accuracy of Firishta's state- 
ment that Ibráhim died in A.H. 844 (A.D. 1440) “ after a 
long reign of upwards of forty years." Coins of Ibrahim Shah 
are in existence dated A.H. 845, 846, 847, but coins of his 
successor are also in existence dated in sequence from the 
vear A.H. 844. JT am in possession of a billon coin of Mahmüd 
dated very clearly A.H. [8]36 and Colonel Nevill has a coin of 
similar type dated A.H. 837. The double issue during these 
years is unaccounted for in historical records. Ibrahim must 
have been of considerable age at the time of his death and it 
is possible that his eldest son Mahmuüd set up independence 
before his demise 

The Laqab or honorary title assumed by Mahmud 
Shih was ''Saifu-d-dunyü wa-d.din," but, if his coins have 
been correctly read, he would appear.to have indulged in two 
surnames or kunyats, à not uncommon habit of Muhammadan 
kings of that time and one regarding which Dr. Hoernle 
wrote an interesting article in the Journal of the Asiatic Society 
of Bengal in 1883.' be 

: On his gold issue Mahmüd used the surname Abül Muja- 

hid, whereas on a small billon issue he called himself Abuül 

ba Mugaffar. It may here be noted that Blochmann in his 
ga "Geography and History of Bengal" in the Journal of the 
* Asiatic Society of Bengal” 1873 (pp. 304-7) gives the lagab of 
tf Mahmüd in an inscription on a mosque in Bih&r as Nasiru-d-din. 

—— This is not in accordance with numismatie evidence. 

Eus ‘The historical records of Mahmüd's reign are again à mere 
d description of a series of military events—of wars carried out 
S. against the neighbouring kingdom of Malwa and of attempts to 
E secure the throne of Debli. Mahmüd had married a daughter 

— A eof Sultan Al&u-d-din ‘Alam Shah of Dehli and as he also claim- 

— — ed descent from the Sayyads there was reason why he should 

|. — aspire to oust the Lodis from their suddenly acquired throne. 

j ^ ERE On at least one occasion he was within measurable distance 

A New Find of Muhammadan Coins of Bengal (Independent 

x^ WIRY ENTE 1883, pp. 212-21 | | 
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of attaining his object but fortune favoured Bahlol Lodi who 
managed to save his kingdom. 

As remarked by Mr. Lane-Poole in his introduction of the 
British Museum Catalogue of Coins of Muhammadan States 
and as discussed by Mr. Nelson Wright! in Part II of Volume 
II of the Catalogue of Coins in the Indian Museum, Calcutta, 
there is some doubt as to the exact date of Mahmüd's death. 
Thomas states at page 423 of his ** Chronicles of the Pathan 
Kings of Dehli" that General Cunningham had informed 
him that coins of Mahmud were known of A.H. 862 and 863. 
but Mr. Nelson Wright rejected this as he was unable to find 
such dated coins in any collection, having apparently over- 
looked the billon issue catalogued under No. 617 in the Bod- 
leian Library Collection Catalogue as dated A.H. 862, and also 
the copper coin dated 862 A.H. catalogued under No. 618. 
Colonel H. R. Nevill is now in possession of another billon 
coin of Mahmüd dated A.H. 862. Coins both of Muhammad 
and of Husain exist dated A.H. 561, 562 and 863. Did Mah- 
müd die in A.H. S61 and was his kingdom then divided be- 
tween his two sons? Both sons aspired to supreme power and 
undoubtedly both issued coins in the same three years, The 
statement of Firishta that Muhammad reigned only five 
months is not in accordance with numismatic evidence, but 
further information is required before the date of the death of 
Mahmid can be definitely fixed. <A coin of his in the Indian 
Museum (No. 109 of the Catalogue) dated A.H. 865, should 
probably be considered à posthumous issue; but shonld those 
dated A.H. 862 be also so classed ? 

The secession to the Sharqi throne of Bikban Khan, son 
of Mahmiid, under the title of Muhammad Shah caused strife 
within the kingdom, as Husain. another son of Mahmüd, also 
aspired to paramount power. From contemporary histories it 
would appear that Muhammad Shih was the eldest son, but 
Führer states that allusions by Faqir Khairu-d-din seem to 
indicate that this is not certain ‘The usual murders occurred, S 
Muhammad Shāh was eventually killed, and Husain gained 
the throne. | | | 

Husain, like his father, and to his eventual destruction, ir 
laid claim to the Dehli throne and the information regarding » 
happenings during his reign which has descended to us i: 


a mere recital of military operations. Bahlol Lod! eventually — 
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drove him from his kingdom and (about the vear A.H. 881 
[A.D 1476], according to Firishta) Husain sank to the status 
of a JAgirdaàr of Chunar. 

. The earliest coin known of Bahlol Lodi which bears the 
mint name Jaunpür is dated A.H. 888 and probably Husain 
was in full power up to the year A.H. 883. Führer states that 
Khairu-d-din Muhammad in his Jaunptirnama gives the date 
of the final deprivation of his kingdom of Husain as A.H. 884 
(A.D. 1479). Numismatics do not at present help to elacidate 
the point as coins of Husain run in complete sequence to 
A.H. 911 and then irregularly to A H. 919. Although the 
later dated coins are posthumous we have no information as 
to who issued them and from what date Husain's personal 
monetary issues ceased. Bahlol Lodi administered the Sharqt 
kingdom himself for several years and his coins bearing the 
mint town name Jaunpür are known in complete sequence 
from A.H. 858 to A.H 893. 

In either A.H. 892 or A.H. 893 (according to numismatio 
evidence the first date would appear to be the correct one), 
Bahlol placed his son Barbak on the Sharqi throne and, before 
his death, when dividing his kingdom among his sons, he con- 
firmed the appointment. Sikandar Shih who received the 
Dehli kingdom was almost certainly not the true heir to that 
inheritance and Bárbak engaged in an attempt to oust him. 
Bárbak was defeated, surrendered to Sikandar, and was rein- 
stated on the Sharqi throne, but was eventually removed by 
Sikandar who entrusted the government of Jaunpür to that 
Jamal Khan who was destined to be the first patron of the great 
Sher Shah Suri. 

Coins of Barbak Shab’ are known of A.H. 892. 804, 895 and 
598 and these dates agree with the recorde of Indian historians. 

Sharqi events subsequent to the removal of Barbak Shah 

| are uninteresting from the numismatic point of view but there 
7 is a field for enquiry as to who issued the posthumous coins of 
‘= Husain.  Firishta states that Husain's family became extinct 


le “in his person but Führer, quoting the Jaunpirnama as his 
jess authority, records that he left a son Jalálu-d-din who married 
—— — - jnto the family of the Husaini dynasty of Bengal. ‘There are 





|. graves in Jaunpür (where Husain, who died in A.H. 905, is 
himself buried) which nre said to be those of the descendants 


—. — of Husain and it is possible that one or other of these descend- 
x z ‘ Stating responsible for the issue of posthumous coinage in 
oc th 

— 


name of Husain Shah. 
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The patterns introduced by Ibrahim Shah were reproduced by 
his three immediate successors who, although they occasionally 
introduced a new type, usually contented themselves with sub- 
stituting (or adding) their names to the legends of the issues of 
their predecessor. 

Ibrahim, Mahmud and Husain coined in gold but no issue 
in this metal is known of Muhammad Shah. Ibrahim certainly 
indulged in an issue in silver and a silver coin of Mahmid 
Shah, struck probably from the gold die, is in Mr, Nelson 
Wright's collection. No silver issue is known of Muhammad 
or of Husain. 

' j3- All four kings coined in billon and in copper. 


Gold, 


Ibrahim issued two types of coin in this metal, the earlier 
of which bore a close likeness to the gold issue of Fath Khan 
Tughlaq. Mahmüd and Husain apparently minted the second 
tvpe only. 

Type I complies with the normal weight of 175 grs. 
for a Dehli tanka—a specimen in the British Museum collec- 
tion however exceeds this weight. 

The legend on the obverse consists of a central inscription 
enclosed in a circle with a marginal legend giving the date 
in Arabie words following the formula ** minted as a dinar in 
the yeàr.......- i 

The central inscription reads :— 

“In the time of the Imam, Commander of the Faithful. | 
Father of Victory, may his £Ailafat be perpetuated '' ^ 

The reverse legend which occupies the full faee of the ! 
coin, reads :— 

“The supreme sovereign, the sun of the world and 3e. 
religion, Abül-Muzaffar Ibrahim Shah, the Sulfan, may his 
kingdom be perpetuated.” | — 

The issue of this type of gold coin was apparently made 5 
only by lbrühnn* and he appears to have stopped the issue 
sometime between the years A.H. 836 and A.H. 540. n 

I am able to record dated coins of Type I of the years 


» 2 ! Mr. Lane-Poole in the Catalogue of Indian Coins in the British — — 
yas Museum, Muhammadan States, draws attention to the grammatically — — 
|. -—  3neorrect wee of the feminine verb and pronoun .— yò with the masculine — — 
moun às. | ocio c ELE 
|» a gold coin of M 
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A H. 830, 831 and 836 while the record of issue of Tvpe II is 
complete from A H 840 to A.H. 843, both years inclusive. 

Type I1.—This is the “ organ-pipe '' type; a name derived 
from the T'ughra form of the reverse legend. an innovation 
apparently copied from the issue of Jalalu-d-din Muhammad 
Shih of Bengal. the earliest of whose coins in the T'ughra 
form is, as far as I know, A.H. 821. (cf. I.M.C. No. 107.) 
The obverse legend follows that of Type I except that the 
title ** Commander of the Faithful" is altered to " Deputy- 
Commander of the Faithful.’ The marginal inscription how- 
ever remains the same. On the reverse Ibrahim expresses his 
religious belief by prefixing the legend— 

“The one who trusts in the support of the Merciful" 
to his title 
" Abül Muzaffar Ibráhim Shih, the Sultán.'' 

The coins of Mahmtüd and Husain in this type bear the 
same obverse legend as those of [brihim but the reverse 
legend, in the case of the issue of Mahmüd reads — 

'" Minted by the Sultán Saifu-d-dunvà wa-d-din Abal- 
Mujahid Mahmid son of Ibrahim." 

The legend on the reverse of the coin of Husxin reads :— 

"* Strengthened in the support of God Husain Shih (son 


I" 


of) Mahmüd Shih [son of) Ibrahim Shah, the Sultan, may 


his kingdom be perpetuated.” 

The use of two kunyats by Mahmud Shah has already 
been mentioned. 

Weights. —' There are too few gold coins of the Sharqi kings 
available on which to conjecture even approximately the weight 
of issue. Iocan dono better than give below the present weights 


of the various coins which have come to my notice, 
Type I.—Ibráhim Shah 175-4 grs. 


178:5 grs. 
177 3 grs. 
172 grs. 


Type II.—Ibrá&him Shah .. 


Mahmgüd Shah .. 


1852 grs. 
A84 
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Silver. 


The silver coins of the Sharqi Kings at present in exist- 
ence or of which descriptions have been published appear to 
be limited to two in number, viz.:— 

Il. A coin of Ibráhim Shih described by Mr. C. J. 
Rodgers in his article ** Coins Supplementary to Mr. Thomas’ 
Chronicles of the Pathan Kings of Delhi " No. IV, published at 
page 183 et seg of the Journal of the Asiatic Society of Bengal, 
Vol LV, Part I, 1586. A woodcut of the coin. which was 
described as dated A.H. 842, was published with the article. 
No weight was giyen. The coin when described by Rodgers 
was in the Da Cunha collection ; it is mentioned in the printed 
catalogue of that collection, and apparently later passed into 
the possession of Dr. White King as it was entered under 
No. 43665 in the dispersal Sale Catalogue of his collection. 
I do not know where the coin is now. In the latter publica- 
tion the date is given ns A.H. 848. A comparison of the 
woodcut published by Rodgers with the figure published on Plate 
VIII of the Sale Catalogue of the White King collection offers 
conclusive proof that the two illustrations are of one and 
the same coin; and while chronology would substantiate the 
reading of the date as A.H 842 rather than A.H. 848, the 


actual illustrations appear to suggest the reading '',,9!"' 
instead of * L5 " for the unit figure. 


The coin was square-shaped with the legends on both 
faces exactly similar to those on the series described under 
Gold Type II except that the legend on the obverse is arranged | 
in a Square instead of in a circle. 

2. A coin of Mahmud Shih in Mr. Nelson Wright's 
collection. The date is not distinct but Mr. Nelson Wright 
thinks the first two figures are 86-. The weight is 176 grs. 


and the coin may possibly have been struck from a gold die eo n 





of Type II as it is exactly similar in all respects to t 
of that tvpe. 
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perpetuated,” while the succeeding three kings mer ^ 
fixed the words— 7 Š — 
' Mahmiid Shah son of” 
" Muhammad Shih son of Mahmüd Shah son of" 
" Husain Sháh son of Mabmüd Shah son of” 


to the legend borne on the reverse of the issue of Ibráhtm Shab. 


Weights. —The coin appears to have been minted by 
Ibrahim, Muhammad and Husain in one weight only but 
Mahmud would appear to have issued the type in two weights. 
= Size J. is the normal size of issue of coins of this type. 

In order to arrive at the average weights of the billon and 
copper issues of the Sharqi Kings I have weighed the coins 
m my own collection and have averaged them with tne 
weights of the coins published in the various museum cat- 
alogues. The result may be considered as forming a very 
fair basis for calculating the average weights of the coins.’ j 

The resultant averages of the coins of this size of the 
various kings were as follows :— 


Ibráhim Shah ..  140'1 grs. 
Mahmuüd Shah .. 145°3 gre. 
Muhammad Shah.. 150 grs. 
Husain Shih .» 150:7 grs. 


The heaviest weight for a coin of Ibrihim is reached in a 
specimen in my own collection which weighs 147 grs, The 
coin is however corroded. Four specimens of the total number 
from which the average was struck weigh 145 grs. each. 

Muhmüd issued coins of this size and type weighing as 
high as 148 grs, of which there are two clean specimens in 

—* my collection. A very perfect clean coin in my collection 
dated [8]36 A.H. weighs however only 129 grs. Husain issued 
this coinage in ns high a weight as 154 grains. I possess two 


s specimens which reach this weight. 
t. Lu Mr. Lane-Poole, at page 89 of his Catalogue of the Coins 
i-r of the Muhammadan States of India in the British Museum con- 


— — siders that the average diameter of this type of coin is -75 in. 
- — and the average thickness :15 in. T have not had the time 
| — — to verify these measurements with the larger number of coins 
—— — now available for comparison, nor do I consider that any useful 
* EPIS purpose would result from any such inves tion. | 

-—  ^(Size 2. Mr. C. J. Rodgers catalogued? three specimens 
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of a coin which he classed ns n separate issue of Malimüd Shah. 
I haveseen the coins and I have been favoured by the Curator 
of the Lahore Museum with à set of rubbings; ] prefer to 
consider them as intended for coins of this type of half 
weight. The coins are roughly struck and are crude in the 
formation of their legends, The three specimens catalogued 
by Rodgers averaged 78:3 grs. each and *6 inch in diameter. 

Type II bears for all four kings the legends already des- 
cribed under Type I, there is however no date on the coin 
and the obverse legend is somewhat differently arranged. 


Average weights Ibrahim .. 63.45 grs. 
Mahmud ce DEI grs. 
Muhammad .. 56 grs. * 
Husain Sern ri grs.” 


A specimen of the issue of Ibrahim weighing as high as 
60 grs. is in the Indian Museum collection but it is corroded ; 
the next highest weight reached is in a good specinen in my 
collection which weighs 55 grs. The highest weight for a 
coin of Mahmid Shih is half a grain higher than the highest 
of Ibrahim Shaih—a specimen in the Indian Museuni Collection 
weighing 56 5 grs. 

The only specimen of this issue of Muhammad in my 
collection weighs 56 grs. ; a specimen in my collection minted 
by Husain weighs as high as 60 grs. 

Type III is confined to a single issue of Mahmüd Shah 
and its circulation may possibly have been limited to the 
mintages of one year. The coin was originally figured by 
Marsden under his No. DCCLV but the margin on his specimen 
was illegible and he read the date A.H, 544 on the coin wrongly 
as A.H. 849. It was again figured in the Catalogue of Coins in p: 
the British Museum— Muhammadan  States—(No. 295); the oe 
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‘The obverse legend consists of the king's name in a double 
circle with a marginal legend * Saifu-d-dunyA wa-d-din Abül- 
Muzaitar." The reverse legend reads'* Son of lbrihim Shih 
the Sultán '" followed by the date in figures The weight ia 66 
grs. and the size 0*6 inch. 

Copper. 
Type 1.—'This was the only copper coin struck by Ebrahim 
and the issue was continued by his successors. 
The obverse bore the inscription :— 


“The Khalif, Father of Vietory '' 
followed by the date in figures ; the reverse reading :— 
" Ibráhim Shah, the Sultan.” 


The succeeding kings retained the same obverse and pre- 
fixed their own names to that of Ibrahim to form the reverse. 

All four kings issued this type of coinage in two sizes. 
The larger sized coins of Ibrahim and Mahmid are nowadays 
much more commonly met with than are those of Muhammad 
and Husain, while the lighter weight coin of all four kings 
is scarce. Although Ibrahim and his three successors minted 
the smaller coin, dated specimens are seldom met with, only 
one dated specimen (A.H. 861) of Muhammad can be recorded, 
MA of Husain I can record two dates only, viz. A.H. 865 
and S67. 


Average weights. Ist Size. 

Ibrihim .. 87:5 grs. (Highest wt. 79 grs Coll. 
H. M. W. 6 coins weigh 72 
grs each.) 

Mahmad .. 70 grs. (Highest wt. 76 grs. LM.C. 
The 18 coins catalogued 
therein nverage 72 grs.) 

Muhammad.. 69 £gra.* 

Husain .. 67-2 grs.” 

2nd Size. 

Ibrahim .. 317 grs. (S coins weigh 33 grs. each.) 

Mahmud .. 337 grs. (2 coins in Rodgers’ Cata- 

i logue weigh 37 grs. each 








NEU. one in my Coll. weighs 
1 A. K AES LET | 30 grs.) 
ess ++ \ Not estimated. 
a LA e. ardt es 
7 på i È - $ 
eum ¢ T, I am not sure. 
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The legends on both faces are similar to those on Type | 
except that there is no date on the reverse, the figures being 
replaced by the words * may his &Ailafat be perpetuated.” 
The average weight of the coin is ^6 8 grs. Two coins, 
one in the Indian Museum collection (Cat. No. 101) and one ! 
entered in the Lahore Museum Catalogue weigh as high as 
60 grs. each. 
Type III was introduced bv Mahmüd and was continued 
by his two successors. 
The obverse legend consists of the name of the king in a * 
circle with a marginal legend, in the case of Mahmüd, of— "m 


“Son of Ibrahim Shih the Sultán."' 
The reverse reads :— 


* Deputy-Commander of the Faithful" 
with the date in figures below. 

The coins of both Muhammad and Husain aro exactly 
similar to the tvpe minted by Mahmüd except that the two 
brothers prefixed the name of their father to the genealogical 
marginal legend. 

Average weights —Mahmiid, 1429 grs. ; one in J.M.C. 
weighs 150 grs. ; several weigh over 145 gra. 

Muhammad, not estimated. 

Husain, 145-12 grs. z^ 

The following table is perhaps the best means of showing % 
the sequence of '"type'' of issue of coinage of Ibrahim, 















Mahmüd, Muhammad and Husain :— 1 
Ig M —MMMÀMÀ — o — — 
GOLD. ILVER. BILLON. 
Tyre I. | 
e | Tyre t] Tyre Tyre 
Tuz 5 H. ; : end AT, TII. 


Tbrühis | Ibrahim | Ibrüábim | TbrR- 
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Bahlol Lodi. 


Bahlol issued two types of coinage. both of copper, that 
can with certainty be ascribed to the Jaunpür mint. 

Type I is of approximately 70 grs. weight and bears on 
the obverse the inscription '' Bahlol Shah Sultán,'' the reverse 
reading “The city of Jaunpür'" with the date in figures 
below. 

Type II is represented by a single coin in the collection 
of Mr Burn and I do not know its weight. It is similar 
to Type I except that the title “Sultan’' is omitted on the 
obverse. 

Barbak Shih. 


As Sultan, Bárbak issued at least three types of coinage, 
all in billon. 

T'ype I consists of the issue of coinage in the remarkable 
weight of 1-0 grs. 

. The obverse bears a central inscription '* Bürbak Shah 
Sulfan"" with a marginal legend, the purport of which is 
doubtful. In the catalogue of coins which follows I have 
retained the hitherto accepted reading of the reverse of this 
type of issue, viz. “ Deputy-Commander of the Faithful at the 
city of Jaunpür" followed by the date in figures. I am how- 
ever by no means satisfied that this is the correct rendering of 


the inscription. 


Type II appears to be similar to Type I except that 
there is no trace of a marginal inscription on the obverse. It 
is limited to a single specimen in Mr Burn's collection. 

Type III which is again represented by a single coin in 


Mr. Burn's collection consists of the inscription '* Barbak 


Shah, the Sultán'' on the obverse, with “ The citv of Jaun- 


pūr” on the reverse, followed by the date in figures. 


I am unable to state the weights of the coins describe: 
above under Types II and III. 


3. Catalogue of Coins. 
I brahim Shah. 
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Margin :— 
err S pt HU! Tàa nu ve 
Dates :—830 A.H. (wt. 175 4 grs.), Coll. Brit. Mus. 
831 A.H. (wt. 166 grs.), B.M.C. No. 223. 
836 A.H.. White King Sale Cat. No. 4363. 


Type II. In Circle. In Tughra. 
cpidgell paol LAG — gaa! pit Rial! vol 
as la. 


Margin :— 

— Rin 9 3a la — yr? 

Dates :—840 A H. (wt. 177:3 grs.). Thomas No. 1 (a). 
S41 A H. (wt. 172 grs.), I.M.C. No. l. 
842 A.H (wt. 178 5 grs.), Coll. Brit. Mus. 
843 A.H., Coll. R. Burn. 








Silver. 
Obverse and reverse exactly as above, but of square shape - 
and legend on obverse enclosed in square. ici 
Date:—842 A.H., Rodgers, J.A.S.B., 1886, p. 187. No. 8 * 
(cf. also White King Sale Cat. No. 4366). EY: 
Billon. A E iq res 
Type ll pie! agile! — E dec WT a ME 
— E — d — LI = — 
[date] añt - UT t EE 
Av. wt. 140-1 grs. : 7 AY M ce SEN oss | — — 
For dates see table which follows. bat Crile ped Sea 
> 2 A uz D — Aage? vs d^ A 












a! * - ; - = * E i — 
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Size 1l. Av. wt. 67:5 gr». y 3 
Size 2. Av. wt. 317 grs. A 
For dates see table which follows. T 
Mahmüd Shah. l 
Gold. CN 
Type II. As In Tughra.' "T— 
ea py! opel, bss! ue | 
$ type. ale aac pale! 
gt | UL |! fJ paly! : 
- Dates :—846 A.H. (wt. 175 grs.), B.M.C. No. 263. + 
* 847 A.H. (wt. 185-2 grs.), Ellis Sale Cat. No. 491. u 
y 855 A.H. (wt. 175-2 grs.), Thomas No. 5(5) (but 
| see p. 18n). = 
856 A.H. (wt. 184 grs.), Coll. H. R. Nevill. 
Silver. 
As As 
above. above. 
Date :—86 x A.H.(wt. 176 grs.), Coll. H. Nelson Wright. 
i r | Bilton. T 
I - Type I. As * | e 
D f, gar : ook. aUl 
d type. en: EL 
Size l. Av. wt. 145:3 gra. 
Size 2. Av. wt. 78:3 grs.* 
For dates see table which follows. 
As 
nbove. 
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given above 
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an inscription — 
Oy S. ade : 
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Type III. In a double cirele 
bla ala 
rene — ern 
Arr 
Margin :— 
pe s gat rots SSI Cin 
Date: — 844 A H. (wt. 65 grs.), Nevill, J. A. S. B.. N.S. XXVI. 
Copper. 
Type I. As slà 
` on Doe» 
type. US hal pl o 
Size l. Av. wt. 70 grs. 
Size 2. Av. wt. 33:7 grs. 
For dates see table which follows. 

Type II. RENERT As —— 
p >! above. —* 
aiia oli j AL ae 

F Av. wt. 60 grs. | [ ae * 

Type HI. Ina circle | ce : r k: a 

—N [date] uir 


Margin :— 
Lus. 3L aly! un 


Av.wt.142:0grs. .— (C dorus 
For dates see table which follows. —  — = i 
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Av. wt. 150 ers. 

Dates :—861 A.H., Coll. H.R. Nevill. 
862 A.H., B.M.C. No. 296. 
563 A.H., Bodleian Cat. 619(£). 


Type IM. As As 
on above. 
type. 
Wt. 56 prs. 
Coll. H. M. Whittell, apparently not previously edited. 
Copper. 
Type I. As tle deme 
on — 
ty pe. sla eal yr uM 
gusL. 
Size l. Av. wt. 69 
Dates :—561 A.H., B.M.C. No. 300 
862 A.H., B.M.C. No. 301. 
863 A.H., Coll. H. R. Nevill. 
Size 2. Av. wt. not estimated. 
Date. 861 A.H. 
Type ITI. In à circle As 
ele on 
Mec tvpe. 


dukla rls eiat yr Qu BLA yam o 

Av. wt. not estimated. 
Dates :—861 A.H., B.M.C. No. 297. 
862 A.H., B.M.C. No. 298. 
Pus A.H., B.M.C. No. 299. 


` 2^ "a > "| 
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Dates :—5865 A.H. (wt. 180 grs.), Coll. H. R Nevill. 
| 87» A.H. (wt. 183-4 grs.), Coll. Brit. Mus. 
x x2 A.H. (wt. 180:7 grs.), Coll. Brit. Mus 
Billon. 
on ML eem ur 
tvpe. IL aaa! yl cH 
Asli 
Size 1l. Av. wt. 150'7 grs. 
Size 2. Av. wt. 783 grs. 
For dates see table which follows. 
Type Il. As As 
on above. nig 
type. a 
Av. wt. 57 grs - Le 
Type TUT. asst! As eit 
— pol above. Zi. 
—“ — 
aui ols x3 i 
Date :—901 A.H, (wt. 70 grs.), Coll. H. R. Nevill. NE 
Copper. x — EE EN 
r i Ot 1 y & 
As on tvpe 
Size 1. 


Average wt. 67:2 grs. 
.  . .Rize2. | 


|». Average wt, not e 
* 2 £z = z "e 3*4 ML 
^ — . For dates I » 


~ 


b j " 
1922.] Numismatic Supplement No. XXXVI. 
Average wt. 145:12 grs. 
For dates see table which follows. 
Bahlol Lodi, 
Copper. 
Obv. Rew. 
le Solis ze 
UL Ine 
AAA 
Average wt. 70 grs. 
Dates :—888 A.H., I.M.C. No. 579. 
: 889 A.H., LM.C. No. 580. 
i 890 A.H., Kodgers Cat. p. 112, No. 3. 
! 891 A.H., Coll. H. R. Nevill. 
; 892 A.H., Coll H. R. Nevill. 
: 893 A.H., 1 M.C. No. 581 (fig.) 
| 


"-— à iom o o Feo tome, 





N.B — Rodgers in his Catalogue (p. 112, No. 3) mentions 
‘a coin of this type dated 878 A.H. This must have been 
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: Obv. 
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Date —889 A.H. (or 891 A.H.) Coll. R. Burn. 


Barbak Shah. 
— , Billon. 
Obv. 


Rev. 


As above. 
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BILLON l _ | COPPER 
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Obuv Rev. 
(Sie) SS L As above 
Halas 
Date -—895 A.H.. Coll. R. Burn 
Obv. Rev. 
ILK pt . 
TN — 
er ATs 


Date :— 895 A.H.. Coll. R. Burn. 
H. M. WHITTELL 


229 A NUSRATABĀD RUPEE OF AURANGZEB 





Mint— N usratá bád. 
Metal AR. 
Size—'9. 
Weight—177 grs. 





Date—32 R.Y. 
Obv. Rev. 
Soe Rs — 
— E MAT (Qe Fr ain 
w= o — y 


In the course of classifying certain coins in the Provincial 
Museum, Lucknow, I discovered the above rupee of Aurangzeb, 
Nusratabad mint, which I presume is the earliest struck there 
by Aurangzeb. From an extract reproduced in the Numismatio 
Supplement No. XII, Art. 73, we find that on the 2nd —— 
1009 A.H. (Dec. 7, 1687), this place viz. Sakkhar or Sagar 
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(Nusratábád) was taken by the Mughals from Pedā Naik. caste 
Dhedh, who was introduced at court on the 2nd Rabt TI (Feb- 
ruary 5, 1688). 

This coin is dated in the 32nd regnal year (or A.H. 1099- 
1100? corresponding to A.D. 1688-89 whi ch is the first year in 
which the town came under the complete sway of the Mughal 
Imperial Government. PRAYAG DAYAL. 


230. NOTE ON A SILVER Corn or QuTBU-D-DIN 
MUBĀRAK I. 


Mint— Dàru-1-Islám. 
Date— 717 A.H. 
Metal—.JR. 
Weight— 168-5. 
Size— 1:2. 
— D EN EN 
2 phe! >! 
Rev. In circle helt sla lc 
(99191 Melt uat 
erased! puel a UL 
Margin. Aleman y ps paw Poem T. chat jas anaes! she — 
But for the king’s name which appears on the reverse, the 
obverse tar corresponds with the square piece noticed 


under 1.M.C. 248. | 
The legend inside the circle is the same as that on I.M.C. 


245, but is written as te ye. The marginal legend 
is complete and the coin is in a perfect state, 


It was found in Kaurala, Pargana Hassani — 





Moradabad, in 1905, and is now in the Provincial M 
Lucknow. PRAYAG Devan. J— 








231. Tur EPITHET USED E 
ADM — Dorn 
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__, With regard to the epithet used after Ibrahim, he says; 
"After many attempts to decipher them, the last two words on 
the obverse of Types JLL, IV, and V (alt having the same leg- 
end as noted here) still remain doubtful. They may possibly 
read l & bila athni, * without a second,’ ‘the unique,” but 


certainly the penultimate letter seems on every specimen to be 
not niin, but mn." Now if we turn to Plate XXXIX of the 
same number, we find Nos. 2, 3 and 4 of the plate! correspond- 
ing to Types III, IV and V in the above note. Since handling 
the coins of Ibrihtm *Ádil Shah If and carefully looking at 
these figures, I have come to the conclusion that the word is 


not , ,L! 1o but is most probably (4L LI which means the ** Friend 


of the Weak." In Mubammadan numismaties and epigra- 
phy, especially where artistic arrangement is to be observed, 
clerical accuracy is often sacrificed for the sake of symmetry and 
ornamentation, e.g. sometimes a letter is altogether omitted, 
one serving for the two, or is placed at a distance from its proper 
position. This is what bas happened here. In fig. 2 of the 
plate, obverse side, there are three isolated alijs. Now two 
out of these are so placed that one is on the right and one ison 
the left of the central alif which is so lengthened that it exactly 
bisects not only the surface of the coin but also the lettering 
on it. Reading from the bottom, as the coin is to be read, we 


find! (alif), ( —) (be), + (he) — (be) and J (làm) on the right of 
the central ali/, and! (alif), ¢ (mim), — (be) J (làm), and ¿e (ye) 
on the left; while’ (re), , (ve) and ! (alif) are divided into 
two parts. This big alij also shows that it is the first letter of 
the second half of the legend on the obverse, there being seven 


letters of Ibrahim ( $2! /| and. seven of abala bali ( (b X). 


Ei: The same remarks apply to fig. 3 of the plate and this type 
||. — we find exhibits more artistic taste than that displayed in figure 
—— — — — £2. Here not only the letters and the scalloped border are divid- 


ed into two halves by the alif of L X4 (which is not so pro- 

| — — J  minent as in fig. 2), but the outer circle of dots is also divided 

/— —  —  j4nto'two paris so that there are twenty dots on the right 

—  — and twenty on the left of the alif. Figure 4 also has the alif 
between ¥2 (bala) and „b (bali). 

——  —  — What I have said above, scemed at first to me a mere 
conjecture; but while perusing a MS.'of the Kitab t-Nauras® © 
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I came upon the following verse on page 21, which confirms my 
reading :— ; 


f A! 
- 


Ce "^ & fe: es 


Deb » 
ols c wr! s? Ac —* 2b, m ——- ze P e 


“oe ©. 


p «# So P» ©& # re, & o 5 e 
JU 9! amable cote? A Quo HI yn Go S I 


Transliteration: Tirlok japat tuwa nainw piwin paran ki 
puran 

Acharju mahàábir abalā bali tünhin sánchu autàár. 

Translation: * Three worlds repeat thy name (at thy feet, 
oh breath of old !). 

O Wonder! O Great Hero, friend of the weak, thou alone 
art the true incarnations"! 

I leave comment on the true significance of certuin words 
in the above antra to a later paper on this MS., but there can 
be no other meaning of the word abala bali, which is the real 
point of this discussion. At the risk of rendering this note 
rather lengthy, I may be permitted to quote the following lines 
from Basátinu-s-Salátin, the standard history of the ‘Adil Sha- 


his of Bijapir. The author while discussing the word (»;5 


Nauras, which was much favoured by Ibrihim II says on pp. - 
249-250 (Hyderabad Edition); — 


slob A: rit, ais, CARD 1.4 2.9 crt 3 $29 QUU as Qus 5 , 
Jt Je ule) U ape of) beum an a x 


Eta F - a Sd 

“And a book, written in the language of —— o n the. | 

art of music, is assigned to the King and is known as no ra 
And fulüs (pice) which are current from that date up to this 
time, are also known by the (name) of (these very c (the — ^ 
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mechanism of these reactions. The main results are given in 
the following table which shows that in all the solvents except 
liquid ammonia and acetonitrile, the sign of the amino acid 
formed is opposite to that of the bromoncid taken. 


Action of Ammonia on l-phonylbromacetic Acid. 
T. 1918, 713, 140. 
Value of [a] 5401 


Solvent [or amino acid fi e 

Liquid NH, ! 5 a in ae A rhel 
Water * P =a re +89 
CH,OH .. ze : c: -2 
C,H,OH "* +* 3. +2 E 
C,H,OH in) es " ka — 55 

'sH4O0H (ino) à s» $- +yz 
C,H,OH ini Š +177 
(CH4) O OH .. — +22 
CHOH (n) +. . +130 
CH4CN .. oe — 45:3 


The chief resemblances in the two reactions discussed 
above are that in both cases the amino acids obtained from 
water and the higher alcohols as solvents are opposite in sign, 
those from liquid ammonia and acetonitrile similar in sign to 
the original phenylhalogen acid. The main difference is that 
with the lower aliphate alcohols the amino acid from phenyl- 
bromacetic acid 1s opposite in sign, from phenylchloracetic 
acid similar in sign, to the original phenvlhalogen acid, as 
shown in the subjoined table :— 


Solvent (alcohol). Meth vl. Ethyl. Propyl. Isopropyl. 
Amino acid from I-bromo acid. + 2° ^22 45: 432? 
Amine acid from d-chloroacid. +75 +H +10 +5 


It is thus obvious that Walden's discovery is a puzzle and 
surprise, for it cannot fit into any pre-existing theory of 
optical activity and it could not have been anticipated as a 
corollary to Van't Hoff's theorem of the asymmetric carbon 
atom. It is almost certain that a complete solution of this 
problem will furnish us with the mechanism of the process of 
substitution in chemical reactions. 

] have tried to place before you a brief account of some of 
the recent work on optical activity, but till a complete theory 
of optical activity is forthcoming, the correlation of these 
results cannot be satisfactorily aécomplished. Meanwhile the 

» duty of the chemist is to accumulate as much experimental 
data under as varied conditions as possible. 


n L Addendum, 15th July, 1921. 


|J  . Prof. J. B. Cohen, F.R.S., of Leeds, in reviewing this 
address in Nature for June 9, 1921, Vol. 107, p. 474, says 
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T iw amm». +- Prof. Singh, who has himself contributed certain 
observations on the subject, comes to the conclusion that 
neither Frankland's theory, nor what he terms “ Cohen's rule ” 
accords with the facts; but he omits to point out that both 
his own and Frankland's observations are made with dissolved 
substances in which the solvent may, and frequently does 
modify the rotation, whereas Cohen and his co-workers pur- 
poselv avoided the use of any solvent ........." Cohen's 
observations, it is admitted, were made without the use of any 
solvent, as the substances investigated by him were liquids. 
This could not be done with the compounds investigated by 
the writer. In failing to apply Cohen’s rule to the cases 
studied by Singh and his co-workers, the remarkable influence of 
solvent on the rotatory power is fully discussed (see p. 233 and 
234) and it is also one of the factors which makes optical activity 
and chemical constitution so difficult to correlate. It would 
appear from Professor Cohen's remarks that the rotatory 
power should be determined in the pure state without the use 
ef any solvent. Since many of the compounds compared in 
such investigations are solids at the ordina temperature, 
this condition cannot be secured. Again ere are some 
effects, due to the con ration of the molecule, which are 
anly to be observed in solution, as was pointed out by Pickard 
and Kenyon (T. 1913, 108, 1923). It would therefore appear 
interesting to the writer to see to what extent the regularities 
which have been observed by Cohen in the pure liquid state 
are maintained in solution. — 


PATNA COLLEGE, 
PATNA. 
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34. Advances in our Knowledge of the Fauna of the Fresh 
and Brackish Waters of India, with a Bibliography  : 
for the years 1912-1922, : 


By N. ANNANDALE, D.Sc., F.A.S.B., Director, Zoological Survey 
of India. Bibliography compiled by Cepric Dover, F.E.S.. 


Ten vears ago I published in this Journal ' a brief account 
of our knowledge of the freshwater fauna of the Indian Empire: 
Since then much has been done in both fresh and brackish 
water and it will, I think, be a useful task to take stock of 
our acquisitions in the last decade. ‘This task I have under- 
taken with the aid of the bibliography prepared, mainly under 
my supervision, by Mr. Cedric Dover. While admitting refer- 
ences to groups such as the reptiles and Batrachia omitted 
from my former paper, he has not included references to in- 
sects. This has been unnecessary owing to the publication of 
several comprehensive works. Many papers have been written 
on aquatic entomology in the period under review, particularly 
on the Diptera Nemocera, on the Odonata and on the Hemip- 
tera or Rhynchota; but references to the first of these groups 
are given in Mr Brunetti's **Catalogue'' (Kec. Ind. Mus. X VII : 
1920) and in the first volume on the Diptera published by 
him in the ““Fauna of British India" (1912) A more recent 
paper of exceptional interest is Mr. F. W. Edward's account 
of an aquatic Dipteron from Kashmir so peculiar as to con- 
stitute a new family of Nemocera. This insect, to which the 
name Jeuterophlebws mirabilis has been given, is described in 

oe Vol IX (p. 379) of the Annale and Magazine of Natural 
* History, 1922. 


m i Apart from the information coptained in the later volumes 
jy on the Rhynchota by Mr. W. L. Distant in the *'* Fauna" 
E. series, the late Mr. C. A. Paiva's papers on the aquatic species 
—28 of the Southern Shan States and the Garo hills in volumes 
5 — — XIV and XVI of the Records of the Indian Museum contain 
| the most important additions. | 

——— r. F. F. Laidlaw and Major F. C. Frazer have published a 
ss numberof valuable papers on the Indian dragonflies and their 
yr lar eanl from 1912 onwards and in that of 


— — larvae in the same Journal d in t 
— ———— NEGERI History Society from 1915, while Dr. 
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i mportant contributions to entomology that have appeared 
recently. Itis published in Rec. Ind. Mus., XXII, 1921. 

A glance through Mr. Dover's bibliography will show that 
most of the recent work on the fresh- and brackish-water 
fauna of India has been undertaken nnda published in India, 
and a very large proportion in Caleutta. Ever since Buchan- 
an's investigation of the fishes of the Ganges over a century 
ago Caleutta has been, with brief intervals, a centre of studies 
of the kind. The possibility of their existence in India has 
been denied in England, but littera scripta manet. The names 
and the papers of McClelland, Benson, Nevill, Stoliczka, Ander- 
son, Wood-Mason, and Alcock are there to attest the succes. 
sion and we of the present generation can only hope to be 
numbered with these men. 

I do not propose to discussin detail the additions made 
to our knowledge of purely taxonomic zoology. In this res- 

t Mr. Dover's bibliography speaks for itself. I have, 

owever, given a summary of the more important results 
of a general nature arising from investigations of a more 
comprehensive kind. Applied zoology is beat left to those 
whose duty it is to apply the results obtained from pure 
zoological research and I have not attempted to discuss it 
Mr. Dover has, however, included in his bibliography references 
to all appropriate works available on fisheries and medical 
zoology published in the period underreview. In parasitology, 
however, he has included only those papers which deal with 
parasites that pass some part or the whole of their life-cycle 
in aquatic animals other than insects. 

The decade has been prolific in reports on the fauna of 
particular localities and types of environment in India and 
neighbouring countries. Two quarto volumes, neither of which 
is yet complete, may be mentioned first. They are (4) the 
report on the fauna of the Chilka Lake that forms volume 
V of the Memoirs of the Indian Museum, and, (ij), volume. * 
VI of the Memoirs of the Asiatic Society of Bengal, in which- 
are embodied the zoological results of a tour in the Far East 
(i.e. in Japan, China, Siam and Malaya) undertaken in the y Cortes 
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groups unknown, though doubtless existing as rarities, in 
adjacent seas I may mention in particular the primitive sea- 
anemone Edwardsia tinctrix, the congeners of which are mainly 
found in northern regions but also occur in the extreme south. 
The direct effects of a lowering of the salinity, and, therefore, 
of the specific gravity, of the water on a medusa (Acromitus 
rabanchatw) common in the lake and also in the Bav of Bengal, 
have been observed, while much other bionomical informa- 
tion of a like nature has been obtained. The report when 
complete will be the first detailed account of the fauna of any 
tropical area of brackish water. We hope to finish it next 
year, 

The chief object of my visit to the Far East in 1915 and 
1916 was to obtain material for a comparison between the 
fauna of the Chilka Lake and of other bodies of water of low 
salinity in India on the one hand, and that of three lakes 
situated further Eastin Asin. These lakes were Lake Biwa on 
the Main Island of Japan, the Tai-Hu in the Kiangsu province 
of China and the Talé Sap in Peninsular Siam. The last of 
these resembles the Chilka Lake very closely in many respects, 
while the Tai-Hu is situated not far from the coast and has 
a large marine element in its fauna; but Lake Biwa is a 
typical alpine lake. 

The volume in the Memoirs of the Asiatic Society of 
Bengal, although it does not deal directly with the Indian 
fauna, has, therefore, an important indirect connection with 
our present subject. Like that on the Chilka Lake it contains 
zoological papers by many specialists. 

In a separate paper on the fauna of Lake Biwa, to be 
published shortly in the Annotationes Zoologicae Japonenses', 

have compared the fauna of that lake with the fauna of 
several other inland lakes in India and other parts of Asia. 

Another volume devoted primarily to an aquatic fauna 
living on and near the Indian frontiers is volume XVIII of the 

Records of the Indian Museum, which is concerned with the 
isolated basin of Seistan in the eastern part of the Persian 


ik)” desert and with certain districts of British Baluchistan. The 
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are not sea-salts. Its fauna includes no marine or maritime 
species and is interesting chiefly because. having been derived 
necessarily from the highlands of Afghanistan and Baluchistan, 
itis to n large extent a high-mountaiu fauna ndapted to live 
in a comparatively low swampy depression. This is note- 
worthy particularly among the fish, several species of which are 
identical with, or very closely related to, forms known otherwise 
from great altitudes in Central Asia. A distinet reduction in 
the size of the fins may be noted in certain species. ‘The fauna 
of sponges and polyzoa, on the other hand, is interesting on 
account of its Indian affinities, while the molluscs belong to 
what I have called elsewhere the ** Afghan " type. 

Of norma! inland lakes within the limits of the Indian 
Empire by far the most interesting as vet investigated is the 
Inlé Lake on the limestone plateau of the Southern Shan States. 
The fauna of this lake was collected by Dr. F. H. Gravely and 
myself in the early part of 1917. It proved so interesting in 
many respects that I paid the lake a second visit in the spring 
of 1922, accompanied by Dr. Sunder Lal Hora and Mr. 
H. Srinivasa Rao. The fauna is remarkably distinct, especially 
in fish and molluscs) Many of the former are very small and 
brightly coloured, with large eyes and poorly developed tactile 
organs. These characters appear to be correlated with the 
exceptional clearness and limpidity of the water of the lake and 
this again 1s due to its peculiar chemical composition, in which 
salts of lime and magnesium are abundant. The molluscs, 
possibly ' in correlation with the presence of these salts, have 
in some species remarkably sculptured shells and exhibit ex- 
traordinary plasticity and individual variability. It was 
chiefly to study these phenomena that I visited the lake for 
a second time. The results of the second tour are not yet 
worked out; those of the first are contained in Rec. Ind. Mus., 
XIV (1918). 

Other Indian lakes of which the fauna has been studied 
in me riod under review are those of Kashmir and Kumaon 
in the 
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See the papers on different groups in volumes VII and XXIV 
of the Rec. Ind. Mus. 

The fauna of the lakes of Kashmir, although of no great 
importance in itself, is of considerable geographical interest, 
for it represents an outlying branch of the true Eurasian fauna 
of Europe and Central Asia. "The lakes, belonging as they do 
to the Indus system, appear to have formed the only reservoir 
for this fauna in Indian territory. They were investigated re- 
cently by Dr. Baini Prashad and Mr. B. Chopra, whose results 
have not yet been completely worked out. ‘They will be pub- 
lished later in the Rec. Ind. Mus. 

The isolated valley of Manipur contains a lake of consider- 
able but variable size which is in direct communication with 
the Chindwin, the main tributary of the Irrawadi. This lake 
in many respects resembles the Inlé Lake but has muddy water 
of much more normal chemical composition on account of the 
rocks through which its feeders flow being insoluble. Its fauna 
is by no means rich and its chief faunistie interest lies in the 
contrast it provides with the Inlé Lake. The fish have been 
described by Dr Hora, who accompanied me to Manipur in the 
early part of 1920, in Rec. Ind. Mus., XXII (1921), while the 
molluscs have been discussed by Dr. Baini Prashad, Mr. Amin- 
ud-Din and myself in the same volume. In my introduction 
to our paper I have compared the fauna asa whole with that 
of the Inlé Lake. It differs mainly in not being at all highly 
specialized. "The fish are few and are mostly bottom-haunting 
species, provided with well-developed tactile organs, as might 
be expected in a muddy, weed-choked swamp like the I.oktak, 
as the lake is called. The molluscs are rather more remarkable 
but have no resemblance to those of the Inlé Lake. 

It is easier to study the fauna of a lake in a comprehen- 
sive spirit than to investigate that of a river or stream. The 
former is as it were concentrated and can be collected in a 
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do so are remarkable for their almost stony hardness and 
for the fact that they produce two kinds of gemmules or 
resting-buds, one kind capable of floating and being carried 
away by the stream, the other firmly fixed to the rocks. 

To turn from a small stream to a great river, something 
has also been done on the fauna of the Ganges. The only 
comprehensive paper vet published is Dr. Kemp's account of 
that cf the Matlah River, which is now little more than a tidal 
ereek running up the delta to the vicinity of Calcutta, but for- 
merly drained large salt lakes which have now disappeared. 
Dr. Kemp has shown that the animals, particularly the fish and 
crustacea, of the lower reaches of this creek have a remarkable 
resemblance to those of the deep sea. In most species this 
resemblance is superficial and clearly produced by convergent 
evolution, but one fish, the Bombay Duck ( Harpodon nehereus), 
is closely related to deep-sea forms. The main resemblances 
between the fauna and that of the deep-sea lie in colour, dege- 
nerate eyes and the production of whip-like tactile organs of 
various kinds. These Dr. Kemp correlates with low visibility, 
due to absence of light in the abysses and presence of suspended 
silt in the deltaic creek, and with an extremely soft oozy bottom 
in both types of environment, 

The fauna of the Matlah River is, strictly speaking, marine 
or rather estuarine, but the presence of a marine element in the 
fauna of the Ganges itself far above tidal influence has long been 
known. I have discussed this element at length in a paper to 
be published shortly in the special volume of the Dutch Bij- 
dragen tot de Dierkunde' to be issued in honour of the seventieth 
birthday of Prof. Max Weber of Amsterdam. The two most 
interesting regions in tropical river-systems are, from the faun- 
istic point of view, the mountain torrents and the deltaic efflu- 
ents. In both much still remains to be done in India. So far 
ns tbe mountain streams are concerned, several papers have 
been published recently on the fish and on the tadpoles. These 
we owe chiefly to Dr. Hora, who has investigated the anatomy 
of the adhesive organs, etc. in a very thorough manner. I | 
one paper, just issued in the Rec. Ind. Mus, Dr. Hora and 
I have discussed the *“ communal convergence” that exists 
between the larvae of so-called Ranae Formosae and the fish of 
the genus Garra or Discognathus and certain other genera found 
in mountain torrents. | 
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the last few years that traces of the common element can be 
found much further East than western India. Recent investi- 
gations on the other hand, particularly of the molluscs, have 
demonstrated the general uniformity of the paludine fauna of 
the main area of Peninsular India and the Indo-Gangetio plain. 
This fauna, some part of which already existed in late creta- 
ceous times, has become impoverished in more recent geological 
epochs and cannot now be compared in richness and diversity 
with that of the eastern parts of Burma. In that country the 
supposed Chinese element has been found, so far as aquatic ani- 
mals are concerned, to be due largely to convergence. 

The chief groups of animals in which taxonomic advances 
of a comprehensive kind have been made in the last ten years 
sO far asthe freshwater and brackish-water faunas of India are 
concerned, are the Chelonia, the Batrachia, the fish. the mol- 
luscs, the Decapod Crustacea, the Oligochaete worms and the 
cercariae of the parasitic trematodes. 

As I have already stated, I do not propose to discuss these 
advances at length, but 1 cannot conclude this brief paper 
Without a reference to the admirable taxonomic work on the 
Decapod and Stomatopod Crustacea accomplished by my col- 
league Dr. S. W. Kemp in Calcutta, on the Oligochaete worms 
carried out in Lahore by Lt.-Col. J. Stephenson and on the 
cercariae by Major R. B. Seymour Sewell, partly in Calcutta 
and partly in the field in diverse parts of India. I must also 
mention the work on the freshwater molluscs, in which Dr. 
Baini Prashad's anatomical investigation of the Unionidac 
plays so important a part. This work is of particular interest 
from an historical point of view in that it is largelv a revival 
and revision of that undertaken more than a generation ago by 
the older malacologists of Calcutta and published to a large 
extent in the early volumes of this Journal. Init I have taken 
some share myself and must express my gratitude for the 


encouragement given me bv the veteran naturalist' and : 
= pher Lt.-Col. H. H. Godwin-Austen, F.R.S, who was himself 


associated in India with Blanford and other naturalists, once 
active members of the Asiatic Society of Bengal, and is, indeed, 


E now the only survivor of that brilliant band. 
* jt The Fresh and Brackish Water Fauna of the Indian Empire 
Ne and Ceylon: A Bibliography for the years 1912-22. 
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include the titles of papers dealing chiefly with material from 
outside India, but which have a more or less direct hearing on 
dur subject. These have been marked with an asterisk. Some 
papers dealing with widely distributed animals occurring in 
India and Ceylon, but based on material from outside this 
region, have had for various reasons to be omitted. For ex- 
ample, the biochemical and physiological papers on the 
protozoan Paramoecium caudatum and its allies which have re- 
cently been published in Europe, chiefly in the Archiv für 
Protistenkunde, have not been included here. From the sys- 
tematic point of view, however, it is hoped that this bibliography - 
is fairly complete. 

To economise in spacé papers by more than one author 
have only been listed under the name of the senior author, and 
for the same reason the names of the Records and Memoirs of 
the Indian Museum and the Journal and Proceedings (new 
series) and Memoirs of the Asiatic Society of Bengal have been 
abbreviated to RI.M.. M.1.M., J A.S.B. and M.A S.B. 


C. DÖVER. 
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35. Bivalve Molluses injuring Brickwork in the 
Calcutta Docks. 


By N. ANNANDALE, D.Sc., F.A.S.B., C.LE. (Zoological 
Survey of India). 


My attention was recently drawn by Mr. J. McGlashan, 
Chief Engineer to the Port of Caleutta, to the fact that injury 
had been done to the brickwork at the entrance to one of the 
dry docks by a small bivalve mollusc. With his kind 
assistance and with that of Dr. S. W. Kemp and Mr. G. H. 
Tipper, I was able to examine the damaged wall on January 
7th. a considerable amount of water having been run out 
of the dock. The damage was not very serious and it was 
evident that the mollusc had been able to attack only those 
parts of the wall at which the blue glaze on the bricks had 
been worn away or abraded. Moreover, all the individuals 
discovered had died after penetrating to a depth of about half 
a brick, killed possibly either by some change in the salinity 
of the water, or more probably by the flowing into the docks 
of some chemical waste product. Conditions may, however, 
have been unfavourable for reproduction. Had the activities 
of the molluse continued uninterrupted for a long period 
there can be no doubt that thev would ultimately have 
destroyed the whole submerged surface of the wall wherever 
it was not glazed or the glaze had disappeared.. They had 
been most active inside a large culvert but patches of the 
outer wall of the entrance had also been attacked, always 
below the habitual water-level. The brickwork is about thirty 
vears old and showed no sign of more than one attack, which 
was probably carried out by a single generation of molluscs, 
or at most by one flourishing and a second more feeble 
generation. 

Only one species was concerned in the actual damage, 
namely the Pholad Martesia fluminalis but other molluscs 
were beginning to accumulate in the holes made by it and some 
of these were still alive. One of the species (Modiola striatula) 
has already been reported as doing injury to brickwork in the 
Calcutta docks by insinuating itself into cracks and joints and 
there increasing in numbers and bulk. Were large masses of 
this mussel or any other living organism to establish themselves 
in the Pholad's holes they would undoubtedly aid in the further 
disintegration of the bricks by breaking down the thin parti- 
tions left between the different burrows. ; 

Young of the Martesia had evidently been assisted in 
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settling on the bricks and commencing their boring operations 
by an inequality of the surface produced by the falling out 
from the bricks of small pieces of cinder incorporated in their 
substance. The burrows were bottle-shaped and penetrated 
the brick to a depth of about 4 em. In one, of which a 
vertical section was obtained, the entrance on the surface was 
only a little more than 1 mm. in diameter, but the diameter at 
the base was 17 mm. ‘The diameter increased gradually from 
above downwards. The shell fitted rather tightly into the base 
of the burrow and the animal of course could not possibly have 
emerged. The burrows were closely aggregated and sometimes 
one penetrated another. The direction of some was straight 
into the brick, in others slanting. 

M. fluminalts, which is common in the deltas of the 
Ganges and Irrawadi, usually bores in wood but was originally 
found in soft argillaceous sandstone. 

A few systematic notes as to the species collected may 
be given. 

Scaphula deltae Blanford. 


1868. Scaphula deltae, Blanford, Journ. As. Soc Bengal 
XXXVI (2), p. 71, pl. xiv, figs. 7—10. 


Several specimens, living and dead, were found attached 
by their byssus in empty burrows of M. fluminalis in the 
bricks, so deeply covered by a slimy dark green alga that their 
presence was not detected until it had dried up. The species, 
which is doubtfully distinct from S. celor Benson, is common 
in the lower reaches of both the Ganges and the Irrawadi 
and also oecurs high up the Mahanadi at Sambalpur in the 
interior of Orissa. 


Corbula gracilis Preston. 


1907. Corbula gracilis, Preston, Ann. Mag. Nat. Hist. (7) 
XIX, p. 215, fig. 4. 

1911. Corbula chilkaensia, id., Rec. Ind. Mus. VI, p. $99. 
fig. 2. 


A single empty shell was found inside one of Martesia 


uminalis in a brick. It is rather larger than the type- 
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Martesia fluminalis Blanford. 


1865. Martesia fluminalis, Blanford, Journ. Aa. Soc. 
Bengal X X XVI (2), p. 67, pl. XIV, figs. 1-3. 


Specimens from the docks are much larger than Blanford's 
type-series and exhibit great individual variability in shape. 
Their surface is also very irregular and often much eroded, 
but I have no doubt as to the identity, the sculpture being 
closely similar wherever it can be compared. There are, 
moreover, two large shells in the old collection of the Indian 
Museum labelled as being from a dock-gate in the Kidderpore 
docks and these shells, which were probably burrowing in 
wood have the surface intact and are very regular in shape. 

The largest specimen from brickwork is 28 mm. broad x 
15 mm. high x 14.5 mm. thick, but the proportion of breadth to 
height varies in different shells in the same series from about 
1:5 mm. to a little over 2:5. That of height to thickness 
is much more constant. The difference lies mainly in the 
elongation of the siphonal region in some specimens and 
its brevity in others. The periostracum, where it has not 
perished, is very thick and of a dark brown colour. 


Modiola striatula Hanley. 


1916. Modiola striatula, Annandale & Kemp. Mem. Ind. 
Mus. V, p. 360, pl. XV, figs. 7-18; pl. XVI, 
fig. 2. 
A single small living shell of straight elongate type and 
with the longitudinal striae well developed was found anchored 
by its byssus in an empty Martesia burrow. 








36. Some Remarks on Mr. C. Stuart Baker's new volume 
on the Birds in the “Fauna of British lad a '" 


By HgnnaBERT C. KonrwssoN and C. Bopen Kross. 


In July, t922, under the authorship of Mr. E. C. Stuart 
Baker, was published the first volume of the second edition 
of the '* Fauna of British India. Birds ” originally by Mr. E. W. 
Oates and Dr. W. T. Blanford. 

The format is very similar to that of the earlier work and 
the same text figures have been used : in addition Mr. Baker 
has contributed eight coloured plates, which are hardly up to 
modern standards. The new volume covers the first 343 pages 
of its predecessor but omits both the Brachypteryginae (with 
the exception of 7'esía nnd Oligura) and the Dicruridae, which 
have other places in Baker's systematic arrangement. Apart 
from these changes there are a good many instances of minor 
shuffling, while the names of families, subfamilies, genera and 
species have undergone many changes. Several new races are 
described for the first time. We think the practice a bad one: 
and most ornithologists will probably agree that it is desirable 
that descriptions of new forms should receive first publication 
in a zoological journal. In 466 pages 476 subspecies are dealt 
with. The plan for the new edition is to issue it in volumes 
which will follow each other at intervals of two years: it will 
thus be a considerable time before the work is completed. 

In that Mr. Baker recognises subspecies and deals with 
them under trinomial titles, and also cites type localities— 
thus following the latest developments in systematic zoology— 
the present voliume is an advance on the first edition. Un- 
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putkaicus Reichenow, Journ Ornith. Leipzig, 61, 1913, p. 557 : 
N. E. Assam). The compilation of asynonomy is both tedious 
and dull: it is unlikely that exhaustive research of the kind 
will be undertaken unless there is strong reason to do so and —— 
the fact that no synonomy must be shewn inevitabl v, we fenr, 
makes for superficiality. 
The reason given forthe absence of lists of references is 
that it has been possible to devote the space they would have 
occupied to additional field-notes—in effect, notes on nidi- 
lication. In a work with the claims and purposes of the 
present we could well have spared the latter for the former : 
and the paragraphs on nidification might have been issued in 
a small and inexpensive companion volume. The result is 
that the ornithologist who is not ready to accept without 
uestion Mr. Baker's treatment of Indian birds has to turn to 
the early edition for references previous to its publication and 
must rely upon his own researches in literature for a know- 
ledge of later information. Except for a reference to the first 
publication of names used and to ** Blanford and Oates" (sic) 
the student of this volume is left in the dark over ninety per 
cent of it: almost might he think that Indian Ornithology ‘ 
here makes its start: ‘' Pereant illi qui ante mos nostra 
direrunt.'' 
We feel that, failing a record of all literature dealing with 
^ bird from the *' Indian” point of view, one or two alterna- 
tives should have been adopted ; either the synonomy of Oates 
and Blanford should have been continued from the stage where 
they left off and brought up to date, or we should have been 
given, at least, a list of all true synonyms—that is, references 
to all names under which the forms dealt with have been 
described in the belief that they were new and distinct. 
It seems advisable to point out some of the errors that 
have been perpetrated before they become accepted. We have 
confined ourselves to a scrutin y—and that somewhat hurried — 
of such species, Malaysian and eastern Indo-Chinese, as we are 
specially interested in : others, more concerned with them than 
ourselves, may have remarks to make about the remaining - Á 
forms. It is to be hoped that Mr. Baker will include a list of 
corrections in the next volume, and that his succeeding work 
will not be disfigured by the inaccuracies, as we consider them, 
betrayed by the present one. | on : 
Naturally, Mr. Baker has not yet attained finality in the —— 
matter of nomenclature: and we fear that the younger generna- — — 
tion cannot congratulate themselves that they are, from this — 
book, * learning ver —. Be igit el pec rill be per- — 
manent '' (p. 3): a little help in t good d cause will, however, — 
| be found below, where also will be found substantiation for 
|  ourstatements. = n a dh Mei. rS 
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which is the easiest, i.e., destructive criticism—because in 
this instance it is also the most useful-—we fullv realise with 
how much energy and industry Mr. Baker has applied himself 
to this work. ‘lo have produced such a volume in his leisure 
hours is most praiseworthy : it is really a task for an author 
who could devote his whole time to it without distractions. 
In spite of its faults —to some extent unavoidable—the new 
edition is most welcome and should do much to encourage the 
practical study of ornithology in the East: especially if 
Mr. Baker will be guided by the axiom '' Post malam segetem 
serendum est '" and include a list of addenda and corrigenda in 
the second volume. 


p.45. Qissa chinensis. ‘Che type locality is given as China: 
the species does not occur there and we select Southern 
Siam, whence specimens may well have reached Canton as 
cage birds. 

pp. 52, 52. Dendrocitta sinensis, Oberholser pointed out in 
1920 (Proc. Biol. Soc. Washington, 33, p. 83) that Corvus 
sinensis Latham, is preoccupied by Corvus sinensis 
Gmelin, and proposed, in the absence of any other name, 
Dendrocitta celadina. The two sub-species himalayensis 
and assimilis must therefore stand as forms of Dendrocitta 
celadina. ! 

p. 141. Add to the distribution of Dryonastes chinensis 
leucogenys Tenasserim; Nwalabo (Hopwood) and S.W- 
Siam (Gairdner). Dryonastes chinensis germaini is not a 
new species of ours, but was described by Oustalet in 
1890 ! 

pp. 146-8. Garrulax leucolophus. The distributions given for 
the sub-species belangeri and diardi are obviously incorrect 
and cross each other. Both forms do not occur in Annam 
where the latter only is found. r 

pp. 150, 1. Tenasserim is omitted from the distribution of 

^ Garrulax pectoralis : the race occurring there is probably 
G. p. meridionalis Robinson and Kloss, (Bull. B. O. C. XL, 
1919. p. 11: Hat Sanuk near Koh Lak, S. W. Siam). 

p.163. The key to the sub-species of T'rochalopterum 

erythrocephalum is incorrect. T. e. woodi, described on 

. 166 as having the back unmarked with black, is placed 
in the section ‘‘ Back and breast with large black round 
spots ''. 

p.167. T. melanostigma ranges as far south in Tenasserim as 

— Nwalabo (vide Hopwood). 

à ae 












griseus and T. g. striatus. 
hat Turdus griseus Gm., is pre 

griseus Bodd., and since there is no 
the former he has . Turdoides 
nom. nov. These two b must therefore 
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Turdoides polioplocamus polioplocamus. 
Turdoides  polioplocamus Oberholser. (Proc. Biol Sac. 

Washington 33. 1920, p. 84: (Coromandel Coast.), and 

Turdoides polioplocamus striatus. 

p.209. In the southern part of Tenasserim Pomatorhinus 
olivaceus olivaceus is replaced by P. o. fastidiosus Hartert, 
(Bul. B.O C. XXXVI, 1916, p. 8!): Trang, Peninsular 
Siam (syn. siamensis Baker). Nuchalis and olivacezus and 
the forms placed with them should probably all stand as 
sub-species cf »chisticeps. 

p. 246. Pellorneum (or Drymocataphus) nigricapitatum is a 
subspecies of capistratus, 

p. 254,5. The Malayan form of 7T'urdinulus epilepidotus is not 
davisonéi : but grant Richmond (Proc. U. S. Nat. Mus 
1200, p. 320: Trang, Peninsular Siam). The latter 
possibly oceyrs in Southern Tenasserim. Eggs from 
'" near Perak.” therefore, are not those of T'. e. davisont. 

p.257. Horizillas magna magna. There is only one race and 
trinomial momenclature is uncalled for. 

p.258,9. Erythrocichla bicolor certainly occurs in Borneo but 
as the sub-species Æ. b. whiteheadi Hartert. The name 
should therefore stand as Erythrocichla bicolor bicolor. 

p 250. The continental form of Acthosioma rostrata must stand 
as Aethostoma rostratum rostratum since in Borneo there 
is a sub-species A. r. wifmeri, Sharpe. 

For the type locality ** Malaya ” is a very vague term and 
Singapore should be substituted. 

p.260. The generic name Z7]'urdinus is stated to be pre- 
occupied and  Malacocincla must take its place. he 
existence of T'urdinus (type T'urdinus macrodactylus Blyth) 
has no effect on Malacocincla the species of which are 
quite distinct from those contained in Turdmus. The 
genus Malacocincla was proposed by Blyth in 1845, not by 
Büttikofer in 1895. 

Malacocincla sepiaria abbotti shonld stand as Mala- 
cocincla abbotti abbotti forthose who regard M. a. olivacea 
(Strickland : Malacca) of the Malay States as distinct, 
while a Bornean bird has also been ranked as a sub-species, 
i.e., M. buttikoferi Finsch. M. abbotti Blyth, and M. sepiaria 
(Horsf.) are two perfectly distinct species though they bear 
a superficial resemblance to each other, and their ranges 
overlap. 

p.262, Thringorhina guttata should stand as Thringorhina 

 striolata guttata. 

p. 267. Stachyris chrysaea chrysops haa type locality in 
Peninsular Siam, Lat. 7°-8° N. It is difficult therefore 
to believe that it also oecurs in Assam when an inter- 
mediate locality, Karennee, Shan States and E. Central 
Burma, is occupied by S. c. assimilis — ái | 
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pp. 271, 2. Cyanoderma erythroptera erythroptera. Type local- 
ity not " Malay" but Singapore. This race is not found 
in Borneo. 

pp. 272-5. Mixernis rubricapilla rubricapilla extends south 
through Tenasserim to about Tavoy (cf. Hume, Stray 
Feathers, VI, 1877, p. 266) M. r pileata (type locality 
Malay Peninsula, not Malay (sic) : restricted to Malacca) 
ranges north to about Lat. 6° The area between these 
two is occupied by M. r. connectens (type locality, Penin- 
sular Siam, in the latitude of Victoria Point) which ranges 
eastward through South Siam to Cochin China and South 
Annam and meets still another form in Central Siam. 
Whether this last should be known as M. r. sulphurea 
(Rippon) or M. r. minor Gyldenstolpe, isa vexed question. 
Though Mr. Baker has examined such a large series of 
Mixornis it is obvious from his conclusions that he has 
not seen sufficient relevant material. 

p.274. For Mirornis rubricapilla pileata read Mixornis 
rubricapilla connectens (M ixor»:5 rubricapilla connectens 
Kloss, Ibis, 1918, p. 206: Peninsular Siam, Lat. 10^). 

p. 280. Alcippe phacocephala magnirostris. Alcippe magni- 
rostris Walden, is preoccupied by Alcippe magnirosiris 
Moore, 1854 (Turdinus or Horizillas magnirostris) and the 
Karennee Quaker-Thrush may therefore be known as 
Alcippe phæocephala karenni nom. nov. 

p. 325. Delete from the distribution of Erpornis xantholeuca 
zantholeuca, the words** Siam and the N. Malay Peninsula” 
and add *‘ except Tenasserim." 

p.326. Add 


(350a) Erpornis xantholeuca interposita 
Herpornis xantholeuca interposita. Hartert, Bull. Brit 
Orn. Club, XXXVIII, 1217, p. 20 (Perak, South 

Malay Peninsula). 
Like E. x. xantholeuca but with larger bill and wing, 
etc. Distribution :—'Thoungyeen valley south- 
wards through the Malay Peninsula 

p.333. Pteruthius aeralatus is not a distinct species but a 
race of Pleruthius flaviscapis (Temm., Pl. Col. No. 589, 


A fig. 1) of Java : it should therefore stand as Pteruthius 

| — —  flaviscapis aeralatus. 

|| p 342. Fringilla multicolor. Gm., based on the “ Green- 
TH PE wr Finch ” of Latham from Ceylon (Syn. II, pt. 1, 
he i . 1783, p. 20) has page priority over Motacilla zeylanica. 
E " T. ted Ah page | * 
- Gm., based on the ‘Ceylon Blackcap of Brown 








ORUL: P 36, t. 15) and the Ceylon Iora must be known as 
—— CLOSE m te at e | 
ed ce Aegithina tiphia multicolor. ! | 

Fringilla multicolor. Gmelin, Syst. Nat. I, 1788, p. 024 


‘ay Feathers, V, 1877, p. 432 
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p.351. The size given for the wing of Chloropsis viridis 
zosterops is much too small: it should read :7-105 mm. 
These are the extremes of a topo-typical series, while birds 
from the Pakchan and other parts of Peninsul:r Siam 
measure 92-104 mm. The type locality is not Tenas- 
serim, but Sumatra. Delete Borneo from the distribution : 
the bird occurring there is C. v. viriditectus Hartert. 

p.353. Chloropsis cyanopogon should stand as 


Chloropsis cyanopogon septentrionalis. 
Chloropsis cyanopogon septentrionalis, Robinson and Kloss, 
Journ. Nat. Hist. Soc. Siam, III, 1918, p. 107 (Ghirbi, 
Peninsular Siam, Lat. 8° N). 

Chloropsis cyanopogon Oates (Fauna Brit, Ind., Birds, I, 
p. 230). Description :— As given by Oates and Baker. 
Differs from the typical Sumatran bird in having a 
clearly defined, though narrow, line dividing the aps 
of the throat from the green of the breast. The fore- 
head also is distinctly yellower. Measurements :— Wing c & 
73-81 mm; 9? 270-75 mm. Distribution :— The Malay 
Peninsula northwards from Kedah to S. Tenasserim. 

p. 354. Mesia argentauris argentauris. Add the Malay Penin- 
sula to the distribution ; and for'* M. a. cunhacei Kloss” 
read * M. a cunhaci Robinson and Kloss ''. 

p 359-427. Ina work purporting to speak with some claims 
to finality the treatment of the Bulbuls seems to be very 
superficial and faulty. 

p. 362. It was needless to designate a type locality for 
Criniger tephrogenys as in 1902 Hartert selected *' Malacca ” 
(Nov. Zool. IX, 1902, p. 558). Overlooking, or more 

robably not knowing Hartert’s work, Mr. Baker has 
allen into the same error as Oates'"(p. 256) under a 
different nomenclature. Two Malayan White-throated 
Bulbuls occur in Tenasserim ; Criniger tephrogenys and 
Criniger ochraceus Moore. Under the name Criniger 
gutturalis (S. Müll.) a Bornean bird, Oates included both 
or omitted one: Baker has done the same under €. t. 
tephrogenys though his description seems to apply to 
C. ochraceus. The former species is of brighter coloura- 
tion and smaller size; but we need not elabornte here as 
Hartert (t.c. pp. 558-560) has fully described both 
forms, and Hume and Davison in their composite Criniger 
ochraceus, of birds from Southern Tenasserim, also indicate 
the differences though they fail to recognise them (Stray 
Feathers, VI, 1877, pp. 301,515). New keys to Criniger 
are required: (C. f. tephrogenys should be re-written and 
the nomenclature of it and the races reconsidered. There 
should be added also : 
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Criniger ochraceus ochraceus. 


Criniger ochraceus Moore. in Horsfield and Moore. (Cat 
Birds Mas. E. Ind. I, 1854, p. 252, Tenasserim). 

p. 365. The wing measurements of 100—115 mm. were given 
by Oustalet for Criniger henrici not for C. pallida. 

p. 368. Alophoixus phaeocephalus should stand as Alophoixus 
phaeocephalus phaeocephalus as there is à Bornean race 
Alophoixus phaocephalus diardi (Finsch). Delete Java 
from the distribution. 

p. 3 4-379. The genus Hemixus must be replaced by Ixos 
Temminck, 1825. (Type Iros virescens Temm., PI. Cot., 
No. 382, fig. I, livr. 64: Java.) Oberholser has shown 
(Proc. Acad. Nat. Sci. Philadelphia, 1899, p. 212) that the 
genus is properly characterised and cannot be disregarded 
as was done by Sharpe (Cat. Birds Brit. Mus. VI, 
pp. 120,121). 

p.379. The statement regarding the genus Alcurus is in- 
correct. It contains not only A. striatus, but also 
A. leucogrammicus (S. Müll.) of Sumatra. 

p. 381. Robinson and Kloss have never expressed any joint 
opinion on forms of Molplastes. Mr. Baker is probably 
referring to Robinson's Ms. notes in the Natural History 
Museum. 

p. 382. Molplastes chrysorrhoides klossi is not of Robinson. 
but of Gyldenstolpe ; and the latter has already corrected 
(in Bull. B. O. C. XLII, 1921) Mr. Baker's own and original 


error. 

p.386. Molplastes haemorrhous nigripileus. No description is 
given. "2 

p. 392. Genus Xanthixus. For Kloss read Kobinson and 
Kloss. 


 Xanthirus flavescens. On this species see the note at 
the end of this review. ; 
p 396,7. To the distribution of Otocompsa emeria peguenss 
should be added the Malay Peninsula. No type or typical 
locality are given for this new subspecies. 


p. 402. Trachycomus ochrocephalus must stand as :— 


Trachycomus zeylanicus. 
Sturnus zeylanicus. Gmelin, Syst. Nat. I, 1788, p. 804 
d | (Java). 
| * Sturnus zeylanicus, Gm. (l.c.) is based on the Ceylonese 
“Starling” of Latham (Syn. lI, pt. L, 1783, p. II) and 
has page priority over Turdus ochrocephalus. Gm. (t.c. 
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p. 407. Jole olivacca cinnamomeoventris ranges southwards 
through the Malay Peninsula to Lat. 7^-—8* N, 

p- 409. The type of the genus Rubigula Blyth is Turdus 
dispar Horsf., which is certainly congeneric, and even 
conspecific, with Brachypus gularis Gould. Since Baker 
has placed gularis in the genus Pycnonolus (p. 415) it is 
illogical of him to retain Rubigula, and out of the question 
to do so merely for ** bulbuls with squamated plumage '"' 
when the type does not possess this character. The typeoi 
one genus cannot be transferred to another and the first 
still retained. In our opinion Rubigula is a valid genus 
containing dispar (Type), gularis and probably squamata. 

p. 415. Pyenonoltus gularis should stand as /^ubigula dispar 
gularis. 

p. 418-421. Pycnonotus plumosus. The treatment of the 
races under this heading is entirely wrong. In the first 
place P. blanjordi and P. robinsoni are not allied to 
P. plumosus in the specific sense; but to each other. 
P. plumosus is a Malayasian species extending up the 
Malay Peninsula into Tenasserim; P. blanjordi and its 
subspecies P. robinsoni is an Indo-Chinese species extend- 
ing southwards down the Malay Peninsula to Patani 
(Lat. 6? 30' N): there is thus a considerable overlap 
between the two. 

P. p. plumosus is rightly given trinomially since sub- 
species exist in the Malay Archipelago. P. p. blanfordi 
should stand as Pycnonotus blanfordi blanfordi and be 
followed by Pycnonotus blanfordi robinsoni. The dis- 
tribution of the last requires correction: it certainly 
occurs at Bangkok and no doubt at Krabin which isa town 
fifty miles to the east of that place, and at A yuthia also near 
Bangkok; but since P. b. blanfordi occurs in South Annam 
the presence of the other race there is scarcely —— 
Few may realise that Nhatrang (sandwiched between 
two Siamese localities) is a place in that region. 
P. plumosus isa much darker bird than P. blanjord:, 
especially on the abdomen and under tail coverts ; its 
upper side, particularly the wings and tail, is 
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Pycnonotus brunneus brunneus. 
Pycnonotus brunneus Blyth, Journ. Asiat. Soc. Bengal, 
XIV, 1845, p. 568 (Malacea). 

Pycnonotus simplex Oates, Fauna Brit. Ind. Birds, I, 
p. 292. The distribution of the sub species is Malay 
Peninsula, south of Mergui, and Sumatra. 

Though rightly called '* Moore's Olive Bulbul ' by Oates 
and Baker the systematic name they used belongs to a 
Malaysian species which does not enter British India. 


p.422. Pycnonotus  erythropthalmos erythropthalmos. ‘The 


distribution of this form is omitted: it ranges south 
through the Malay Peninsula from the extreme south of 
Tenasserim. In a foot-note it is stated that P. salvadori: 
is the name of the Sumatran race: this is incorrect. 
Sharpe based it on a series of five Bornean birds as may 
be seen by a reference to the Cat. Birds. Brit. Mus. VI, 
p. 155. 1t is true tha: after these an immature skin from 
Sumatra is mentioned but this cannot possibly be 
regarded as the type: further, Borneo has already been 
designated. Sumatran birds have been named JP. e. 
cyanochrus by Oberholser. 


p. 422. The generic name AMicrotarsus must be changed to 


Brachypodius Blyth (Type Lanius melanocephalus Gm.,) 
now to be known as Zrachypodius atriceps Temm. The 
type of Microtarsus Eyton, is M. melanoleucus Eyton, and 
it is incorrect to characterise Microtarsus as having 
barred rump feathers and a glossy head as M. melanoleucus 
possesses neither feature. ‘The genus is a Malayasian one 
not entering British India and seems sufficiently distinct 
on account of its shorter tail coverts and the proportions 
of the culmen and tarsus: in Brachypodius the tail coverts 
are abnormally lengthened while the difference in length 
between culmen and tarsus is much less. 


p. 423. The birds placed under AMicrorarsus metanocezhalus 


melanocephalus represent two forms and should stand in 
future as 


439. Brachypodius atriceps major. 


» Brachypodius atriceps major Robinson and Kloss, Journ. 


J— Fed. Malay States Mus. XI, p. 55, 1923 (Cachar). 
Micropus melanocephalus Oates and Blanf., 1, p. 294 (part.) 
= Description, etc., as given under M. m. melanocephalus 
— by Baker- but distribution confined to British India and 
.. Siam north of the Isthmus of Kra. 







eJ 


, Temminck, Pl. Col. No..147, 1822 (Java). 
nocephalus, Oates and Blanf., 1, p. 294 (part) 
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Like B. a. major but smaller: wings 75-81 mm. 
Distribution :—Tenasserim ; in the Malay Peninsula south- 
wards; Sumatra, Java, Borneo and the Philippines. 

. Both forms occur at the Pakehan where a series has been 
obtained with wings measuring 78-86 mm. Three ex- 
amples from Koh Lak, S. W. Siam have wings of 79 mm. 
and it is therefore probable that the true range of B. a. 
major does not extend southwards much beyond Tavoy. 

With regard to the specific name Oberholser has pointed 
out (Proc. U. S. Nat. Mus. 52, 1917, p. 193 that Lanius 
melanocephalus Gm. (Syst. Nat. I. 1788, p. 30%) is pre- 
occupied by Lanius melanocephalus Gm. t.c. p. 301, and 
that the next available name is Turdus atriceps Temm. PI. 
Col. No. 147. 1822 Java and Sumatra. 


The following alterations are necessitated — 
p. 425. Microtarsus melanocephalus fusciflavescens to Brachy- 
odius atriceps fusciflavescens. 
icrotarsus poioccphalus to Brachypodius poiocephalus. 

p.426. Microtarsus cinereoventris to Brachypodius cine- 
reoventris. 

p. 457. In Pnoepuga the sexes are said to differ: this may be 
the case in the Indian forms but not for the genus as a 
whole. In Malayasian birds, at any rate, it is impossible to 
constantly separate males from females (c/. Journ. Fed. 
Malay States Mus. VIII, pt. 2, 1918, p. 204). . 


Note on Brvru's BOLBUL (Xanthixus flavescena). 


By €. Boden Kloss. 


Some time ago Mr. Stuart Baker split Xanthixus flavescens 
Blyth, into two forms (Bull. Brit. Orn. Club, X XXVIII, 1917, 
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same as Assamese examples; but Arakan extends over some 
five degrees of latitude and a considerable amount of variation 
mav occur in such an area. The birds collected by Phayre are 
very distinct from Assam birds and it is practically certain 
they came from South Arakan, in all probability from the hills 
between Sandoway and Prome which I select as the type 
locality of X. f. flavescens. Allowing for age they seem to 
differ in no respect from brightly-coloured specimens from the 
South Shan States and North Burma (eight examples). All 
these. therefore, belong to the typical form and 1 believe it 
is that form which Mr. Baker has named vivida. 

When we described Xanthixus flavescens sordidus from 
South Annam no material from Assam was available, but 
I have now four skins from Hungrum, N. Cachar and one from 
Manipur. All these differ from X. /. flavescens in being slightly 
less greenish above perhaps, and much less yellow below, the 
vellow except of the median lower abdomen, vent and tail- 
coverts being a slight streaky wash rather than a solid colour: 
they are paler, less deep olive (Ridgway) above and more 
vellow-washed, less deep greyish olive (Ridgway) below than 
X. f. sordidus. I propose for them the name 


: | Xanthixus flavescens pallens subsp. nov. 


'Type. Male collected by E. C. Stuart Baker at Hungrum, 
North Cachar on 6th February 1895. Indian Museum 
No. 22956. 

The three forms ot the species therefore are :— 


i X. f. pallens Kloss (syn. X. f. flavescens Baker, nec 
Blyth) North-Western form. Assam, Manipur,’ 

! * Chin Hills, N. Arakan. 
e ii. X. f. flavescens (Blyth) (syn. X. f. vivida Baker) Central 
form. North Burma, Shan States, Karenne, N. 

| — "Tenasserim,* South Arakan (type locality). _ 
M in dij. X. f. sordidus Robinson and Kloss (syn. X. f. vividus 
se | — Baker, fide Baker) South-Eastern form. 
"e South Annam. 


"The material I have examined belongs to the Zoological 








nei og * "phe 

"p^ X. . Survey of India and I am indebted to Dr. N. Annandale for 
- he opp rtunity of again seeing it. 

—— DIO. Seer = 








1 The single Manipur specimen examined is yellower below than the 
char series and is tending towards the typical race. 
* Not known from the Malay Peninsula, much lees the Malay States, 
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37. Observations on the Bat-Flowers of the Mohwa 
CRassia latifolia). 


By Ma4vunpE L. CtLEgauonwN, F.L.S., F.Z.S., F.E.S. 


As recent books on Indian Botany have not touched on 
the rather unique floral mechanism of the Mohwa these notes 
and sketches made in March and April 1914, have been put 
together for publication, as they may be of interest. 

The swarms of bats at dusk visiting the tree when in flower 
attracted notice. Interest was also aroused to make closer 
observations because the bats appeared to be doing a great 
deal of damage; for instead of eating the fruit only, which is 
usually the case, they were devouring flowers instead. 

The Mohwa tree is leafless when it starts coming into 
flower and the flowers have a strong unpleasant odour resembl- 
ing that of bats. (It was not determined at the time whether 
the unpleasant scent was natural to the flower or comes from 
the numerous bats visiting them.) The drooping flowers which 
are about two to three inches long are borne in dense clusters, 
near the ends of the rather horizontally placed twigs, just 
below the tuft of young leaves. The flower and pedicel are 
tawny and tomentose. The corollas of the older flowers are 


e. 


—— — covered by the sepals with just the six or eight pointed lobes 
— wo. vot the corolla only protruding and closely twisted round the 
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through field glasses. In all the bunches high up on the tree 
examined through the glasses, it was found that only those 
buds which hang down have the styles protruding. Fig. 9 
shows the longitudinal section of a Hower in the first Stage 
when the anthers are ripe. In this stage when lightly tapped 
at night a shower of pollen is given off. In Fig. 8a, a flower is 
seen with the tip of a sepal turned back to show the opening 
through which the pollen is shed. There are two other 
openings just under the tips of the opposite sepals. When the 
flower is touched or shaken the pollen is shed through the tip 
of the corolla tube too. The style was found to be sticky in all 
the flowers except the oldest and youngest. 

A day or two after the pollen is shed the fleshy part of the 
corolla thickens.  Fig.1! gives a sketch of the flower in the 
second stage. Fig. 10 gives a section of the same showing the 
much enlarged and fleshy corolla. In this the second stage the 
corolla becomes much enlarged and quite fruit-like in its 
edibility, but the stamens which are situated on the corolla tube 
have shed all their pollen before the second stage is reached, otherwise 
the anthers containing the pollen would be devoured along with the 
fleshy corollas. As the corolla enlarges the style also grows and 
is found to be about half an inch longer than it was in the first 
stage. In this stage the stigma is mature and still sticky. 

The early stage of the flower is quite bud-like and it could 
easily be mistaken for a bud as it does not even open. The 
anthers, however, shed their pollen through the minute openings 
at the base of the corolla lobes and through the pore like open - 
ing at the tip of the corolla tube where it is wrapped round the 
long style (figs 8 and 9). The whole corolla when quite ripe 
comes off easily without damaging the style. Figs. 18 to 31, 
give sketches of flowers of varying age all taken from a single 
cluster, There were fourteen flowers in all and none were found 
to be damaged by bats, 

Pollination is effected by bats while eating the flesh y corolla 
of the older flowers which have shed their pollen. The bats 
may be seen hanging upside down scrambling about hooking 
their half-open wings on to the flower-bearing twigs. In search- 
ing for the fleshy corollas of the older flowers they wrap their 
wings round the whole bunch and while doing so their wings 
may be compared to inverted umbrellas held close under tho 
bunch, forming a ready receptacle for the pollen which is shed 
by the movements of the bats among the flowers. Cross- 
pollination appears to take place at this stage. The bats 
zet the under surface of their wings powdered with the pollen 
from the younger flowers which are not fleshy whilst eating the 
fleshy corollas of the older flowers and the sticky stigmas of the 
older flowers rub against the pollen dusted inner surface of the 
bats' wings and get smeared with the pollen. NES a2 
Most pendulous flowers have the loose pollen mechi 
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and the anthers open by pores to shed the powdery pollen, but in the 
ee flowers of the Mohwa the anthers open laterally tn 
ongitudinal slits to shed the pollen into the cavity formed by the 
unopened corollaand the pollen is shed through the minute pore-like 
openings of the corolla instead. The mechanism in the Mohwa 
somewhat resembles that of the common English Heath and 
also that of the Bruyère of the south of France in having pen 

dulous flowers with loose pollen mechanism, but in these the 
anthers open by pores. The Mohwa also resembles that of the 
heather (Calluna vulgaris) in the rapid growth of the flower in 
the second stage. Regarding this growth Müller in his '' Fertil- 
isation of Flowers " states—"'' The style, which even in the bud 
overtops the stamens, grows very markedly after the flower 
opens as the flower itself does. As a rule, it attains its full 
length only after the anthers have completely shed their pollen, 
at which time the four-lobed stigma reaches its full develop- 
ment, out the stigma, even when the flower first opens, is cap- 
able of causing pollen-grains to adhere to it, and is not rarelv 
found dusted with pollen at that period.” 

The floral mechanism of the Mohwa appears to be of a 
rather extraordinary type and is also quite perfected in its own 
line Perhaps it should be mentioned that two recent books on 
Indian Botany, '*A Manual of Elementary Botany for India” 
by Achain, and Basu's '"Indian Medicinal Plants” have both 
given illustrations of the Mohwa flower *' open", and have not 
mentioned in the text that the flower never opens. 

A very accurate description, however, was given of the 
Mohwa tree as far back as 1785 by Hamilton in the first volume 
of '" Asiatic Researches.” In this he observes that the flowers 
are of a nature very extraordinary, differing essentially from 
those of any other plant with which I am acquainted, as they 
have not, in any respect the usual appearance of such but rather 
resemble berries, and I, like many others, had long conceived 
them to be the fruit of the Mahwah; the tree drops its leaves 
in the month of February, and early in March these fiowers 
begin to come out in clusters of thirty, forty or fifty, from the 
extremity of every small branchi; and from this period till the 
later end of April, as the flowers come to maturity (for they 
never open or expand ) they continue falling off, with their an- 
therae in the mornings, a little after sun-rise when they are 
gathered.” : 

The type of floral mechanism found in the Mohwa in 
which a large portion of the actual flower is edi ble i« & rather 
costly and uncertain one (although it has been wonderfully per- 
fected in the Mohwn) and on this account appears to be very rare 
among plants. The only other plant with this type of mecha- 
nism, recorded so far, is Fraycinclea, a pandanus-like plant of 
Java, which is pollinated by bats while visiting the flowers for 
the edible bracts. = — | ! 
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The flower of the Mohwa is of a high tvpe and j 
a further advance in its floral RS s alius it bienes —— 
pollination by an ingenious and fairly simple method with the 
ffewer actually remaining closed. This type of mechanism has 
probably been derived comparatively recent] y from open flow- 
ers, ns open flowers are found in all the other genera studied 
belonging to the same Natural Order. i 


EXPLANATION OF PLATES. 
Plate I. 


The figures illustrating this note are selected from a 
number of sketches and drawings taken from living specimens 
either on the tree or immcdiately after being collected. 

Few-flowered clusters had to be chosen and not the more 
typical many-flowered and densely crowded bunches as it waa 
easier to follow the growth of the flower from day to day while 
still growing on the tree in the less crowded bunches. 

The timeat which the drawing of the flower in the various 
stages was made nnd other points of interest are noted in the 
following descriptions :— 

Fic. 1.—Rough sketch made from bunch actually grow- 
ing on the tree, and observei through field-glasses, showing 
young buds as seen on the morning of the 14th March. 

Fic. 2.— Rough sketch of the same bunch on the morning 
of the 16th March, which shows the buds taking up the 
drooping position but with no stvles projecting. E 

Fic. 3.— Sketch of the same bunch in Figs. Land 2, drawn 
on the morning of the 19th March. It shows the buds more 
pendant, and in two or three of the buds the styles appeared 
to be protruding slightly as far as could be made out with the — 


glasses. 
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B which was of the same age as A when cut on the 2nd April 
was shedding pollen on the evening of the 5th April. e 
corolla at this stage is almost completely covered by the sepals. 

Fic. 85.—Bud-like flower in first stage sketched on the 
evening of the Sth April. When lightly tapped, pollen was 
shed through the pore-like openings and when the style was 
touched through the tip of the corolla tube. 

Fic. 8a.—Slightly enlarged drawing of flower in the first 
'stage with the tip of one of the sepals turned back to show the 
opening through which the pollen is shed. There were two 
other openings just under the tip of the opposite sepals but 
they were not so large. 


Plate II. 


Fie. 90 —Section of flower in the first stage. At this stage 
the anthers are ripe and the stigma sticky and when tapped or 
shaken at night it produces a shower of pollen. Sketched 
nt 2 a.m. on the 20th March. 

Fic. 10.— Section of flower in second stage with much 
enlarged fleshy corolla, and pollen shed. Natural size. 

Fie. l1.—Sketeb of fully “ ripe” Hower with the much 
enlarged and fleshy corolla. In this stage the style is about 
half an inch longer than it was in the first stage. Natural 
size. 

Fies. 12-17 give sketches of a bud and flowers of different 
ages. The flowering branch was cut at 6-30 p.m. on the 9th 
April and the flowers were examined almost immediately after. 

[In taking the exact measurement of the lenge, of the 
sepals, corollas and styles the sections became slightly distorted 

" and wider. The exact lengths are shown in the drawings.] 
nó a. un _- Fig. 12.—Sepals much longer than petals, style only a 
little longer than the sepals. Anthers immature and no pollen 
shed when tapped. 


nt. —— — Fia. 13.— Pollen being shed and fleshy part of corolla still 
| — completely hidden under sepals. 
|o o, POPE. i4.—Pollen being shed. Style and petal slightly 


" v longer than that of flower shown in Fig. 13. : : 
" | = pA 15.—Fleshy part slightly thicker than that in Fig. 


|» — IB. Appears to be a bit olde n that in Fig. 13. 
E 5t "S * Š ower in which corolla has fallen 
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Fic. 19.— Flower in first stage shedding pollen. 
Fie. 21.— Most of the pollen shed. | 
Fro. 26.— Pollen shed thickly. 
 Fi:Gs. 290.-31.— Old flowers which have lost their fleshy 
corollas. 
Fie. 32 shows two stamens enlarged about twice the 
natural size. | 
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38. On a new species of Cylindrospermum from Bengal— 
Cylindrospergum doryphorum, 
Brühl et Biswas. 


Bv PauL BnÜnLüL AND Katrerapa Biswas. 


[ Paper read at the meeting of tho Asiatic Society of Bengal on the 
7th of March 1923. ] 


The genus Cylindrospermum belongs to the Tribe Ana- 
bneneae of the family of Nostocaceae. Dr. Forti, in De Toni's 
py ilogo Myxophycearum, page 471, defines the genus as 
ollows :— 


" 'Trichomata aequalia, brevia, evaginata, muco amorpho - 


involuta, in stratum indefinite expansum aggregata ; articuli 
cylindrici diametro longiores. MHeterocystae terminales. 
Sporae sub-heterocysta natae singulae, rarius plurimae 
seriatae." The chief characters of the genus may therefore be 
taken to be the comparative shortness of the filaments, the 
shapeless mucous envelop, the aggregation of the filaments into 
a stratum of indefinite outline, the cylindrical form of the celle 
and particularly of the spores, which, where they occur, are 
placed singly, rarely several in a row, immediately behind the 
terminal heterocyst. 

In our species the heterocysts are found one at either end 
of the filament. The filaments are, however, brittle, and it can 
often be observed under the microscope that one or both of the 
heterocysts, together often with one or two of the adjacent 
vegetative cells break off, after which the residual filament is 
left with only one or no heterocyst at either one or both the 
rounded or pointed ends. As a matter of fact, if a small 
portion of the stratum is spread out on a glass slide and covered 
with a cover glass, a considerable number of filaments are 
found with only one terminal heterocyst or with no heterocyst 

at all, so that it appears doubtful whether the heterocvsts are 
— always formed or not. Future culture experiments will decide 
hat question definitely. The contents of the heterocysts 

T es appear to be quite homogeneous and are coloured pale bluish- 
— green. A peculiarity which distinguishes the heterocysts of 

| — our species from those of most of the Nostocaceae, ts the shape 

of the heterocysts, which in microscopic view resemble lance- 
eads instead of appearing to be circular or oblong-elliptical ; 
dt is chiefly in certain forms of Mastigonema aerugineum in 
which the heteroeysts are pear-shaped with rather pointed 
outer end, and in Cylindrospermum Goetzei the heterocysts are 
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said to be ** prorsum arcte attenuatae, apice acute rotundatae.'' 
The spear-head shape of the heterocysts has induced us to call 
the new species Cylindrospermum doryphorum, as this character 
seems to be quite constant. The heterocysts are 4-8 yp long 
and 2-4 p in diameter at their widest part. 

The vegetative cells are cylindrical, slightly or not at all 
constricted at the joints, 4-8 p long and 2-4 pu wide, the 
length alwavs exceeding the diameter but never, evidently. 
being more than twice as long as wide. A peripheral zone 
and the dissepiments are hyaline ; within the peripheral zone 
there lies a zone containing granules which are more or less 
irregularly aggregated into longitudinal rows, whilst the 
axial portion is either hyaline or very finely granular. 

Resting spores are rather scarce. Where they occur they 
are nearly always single and adjacent to the terminal hetero- 
cyst, but very rarely they occur in pairs, and sometimes they 
are separated from the heterocysts by one or a few vegetative 
cells. Im some cases those larger cells contain only a few 
largish bluish-green granules, or their contents are quite 
homogeneous and of a pale bluish green colour, like that of the 
heterocysts; usually, however, their contents are rather dense- 
ly and somewhat coarsely granular. They are clothed with a 
firm, smooth. hyaline membrane, are 8-12 » long and 4-6 p 
wide, and always wider than the vegetative cells, 

The filaments are aggregated into cloud-like floating 
colonies of indefinite outline and a verdigris-green colour. 

Of the species described by Professor Forti Cylindro- 
spermum tropicum, a species found in Ceylon, differs in the fila- 
ments being constricted at the joints, in the hetetocysts being 
twice as wide as the vegetative cells and in the spores being 
up to 43 » in length; C. Goetzei has minutely punctate 
brownish yellow spores 12-20 » long and 8 » in diameter and 
the basal heterocyst differs in shape (see above); C. minutis- 
simum, an American species, has oblong-cylindrical hetero- 
evsts and its spores are 18-20 uw long; in C. stagnale, a cos- 
mopolitan species having quite à number of synonyms, the 
vegetative cells nre 3 to 4 times as long as wide, the 
heterocysts are subspherical or oblong and up to 16 , long. 
and the spores reach a length of 30 to 40 p; C. licheniforme, 
the Kuetzingian figure of which reminds one of our species, 
has oblong-ellipsoidal, not spear-headed, heterocysts and its 
spores are 20-30 (—38) » long; C. maius forms a blackish- 
green stratum, the dimensions of its vegetative cells decided- 
ly exceed those of our species, and its spores are covered 
by a papillate epispore ; C. comatum has flexuous filaments, 
subglobose yellowish heterocysts and yellowish brown spores 
with a granulate membrane, the spores be about 24 p 
long; in the narrow-celled C. minutum (diameter 2-8 p) the 
cells are more or less constricted at the Joints, the heterooysts | 
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are globose and the spores minntely granulate and 16-19 p 
long ; the vegetative cells of C. lobulatum, a German species, 
are stated to be indistinctly granular, the heterocysts, which 
occur at either end of the filament, as is the case frequently in 
our species, are oblong or subglobose; the heteroeysts of 
C. muscicola, a widely spread species, are oblong, the «pores 
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5 We. — — Mr. V. — of ws pubio — 
epartment for supplying us with the sample in which we 
discovered the sew n ine. 

The figures in the illustration represent different forms of 
filaments. 
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39. Observations on the Luminosity of some Animals 
in the Gangetic Delta. 


By B. PnAsHAD, D.Sc., Zoological Survey of India, Calcutta. 


(Published by permission of the Director, Zoological Survey 
. of India.) 


This short paper is a record of some observations made 
by me during the years 1917—1920 on the luminosity of some 
of the animals found in the estuaries of the Gangetic Delta. 
My attention was directed to this problem by Dr. S. W. 
Kemp's paper! entitled ** Notes on the Fauna of the Matlah 
River in the Gangetic Delta," in which he had recorded some 
observations of his own and pointed out the lines along which 
further work could be carried on. While engaged in Fishery 
investigations in this area I had exceptional opportunities for 
this work and devoted as much of my spare time as I could 
to it, and the results of my observations are here presented. 
Incomplete as the results are, they have the following points 
in their favour, that the observations were made on large 
numbers of individuals and that the investigations were carried 
out at practically all hours of the day and night and at differ- 
ent times of the year. 

Before going on to the subject proper it may be noted 

* that the Fauna of the various streamlets and creeks in the delta 
"m resembles that of the Matlah river, in that it is very rich in 







with each separately. 

ing fish known to the scientists as H«arpodon 
arly known as the “ Bombay Duck" or the 
irly common in the lower reaches of the 
es along with the only other species of the 
hir from Japan) was considered from its pecu- 
"Günther* “to be evidently an inhabitant of 
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considerable depths which periodically comes near the surface." 
About its luminosity the same author remarked ‘‘ when newly 
taken its body is brilliantly phosphorescent.” Kemp, how- 
ever, was not able to corroborate this statement by his obser- 
vations. During the course of nearly three wears I had the 
chance of examining hundreds of freshly caught specimens 
taken in different places and at practically all times of 
the day and night. but except in the case of a single dead 
specimen none of them showed any signs of luminosity, nor 
was l able to distinguish any traces of luminous organs on the 
bodv of this fish. The particular specimen was taken in a 
beam-trawl in about 5 fathoms of water at Port Canning on 
the 14th of April 1918. The season at this time of the year 
was pretty warm. The specimen was unconsciously left in 
a bowl of estuarine water for nearly six hours on the open 
deck, when my attention was directed to it by a faint light 
that was to be seen in the bowl. Ona careful examination it 
was found that the light was being emitted by the fish that 
had been left in the bowl. The light was of a faint bluish 
green colour and was not localized in any particular area, 
rather the whole body of the fish was luminous. I suspected 
that the luminosity in this case was probably due to bacte- 
ria, particularly as the fish wes already partially decomposed 
and was emitting a faint smell. Its body was covered 
with a shiny substance which on examination under the 


on my return to Calcutta I was able to decide from my zem Ae 
sketches and notes that the bacterium belonged to the family 
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observed, is due to bacteria which find a suitable medium in 
this fish and with all other suitable conditions in surroundings, 
like the Gangetic Deltu, form large colonies on the body of the 
ish and becoming active produce light thus making the fish 
phosphorescent, 

The second case was that of a number of specimens of 
Leander tenuipes (also dead) taken a day later at the same 
place as the above mentioned specimen of Harpodon nehereus. 
These specimens had been left in a dish after examination for 
clearing away. The assistant fortunately did not immediately 
clean the dish. Some four hours later, when he went to throw 
away the prawns, he found them all glowing, and brought round 
the dish to me for examination. In the case of these prawns 
the gills only were emitting a faint bluish-green light of about 
the same intensity as I had noticed in the case of the Bombay 
Duck. The rest of the body did not show any light; the 
branchiae of both sides only being luminous in the case of all 
the specimens in the dish. Undoubtedly in this case the light 
production was due to phosphorescent bacteria and this obser- 
vation confirmed my views about the cause of the production 
of light by the solitary specimens of Harpodon nehereus. 

As to the two Ctenophores. a few words are necessary as 
to the nomenclature of the two forms | had to deal with. 
The first is a race of the common form Pleurobrachia globosa. 
‘Two races of it have been described from Indian waters. One 
by Browne! from the Gulf of Manaar as the race ceylonensis 
and the other which is found in the Chilka Lake and near 
Madras etc in the Bay of Bengal by:Annandale and Kemp“ 
as the race bengalensis. ‘The specimens that I collected iu the 
Sunderbans are intermediate to some extent between the two 
rm occurs in the Indian 
Beroid aud specimens of 
Beroe cucumis, 
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motion and heat or of motion and electricitv in other animals. 
In warmer regions the light appenrs as a strong glow or a flash 
for a second or so after mechanical stimulation, while in 
colder waters the light is strong and appears as a steady glow 
lasting for a minute or more The light is localised in the 
region of the swimming plates, and the production of light is 
at its maximum at the optimium temperature at which the 
animals usually live; direct sunlight, however. inhibits lumino- 
sity, while mechanical stimulation accelerates the power to 
light. The light, as has been noted already, is produced in the 
region of the swimming plates only, and it has been estab- 
lished by histological investigations, that it is probably pro- 
duced in special cells. Underneath the swimming plates are 
the water vascular canals, and linning these canals are the 
genital cells; lying distally to the genital cells are rows of 
large vacuolated cells. It is most probably in these cells that 
luciferine is secreted, and stored in the vacuoles. The lucifer- 
ine produces light by its combustion Curiously, however, 
the secretion of luciferine is not begun till the animals have 
been kept in darkness for some time or are brought into dark- 
ness, while combustion does not start till some stimulus of a 
mechanical nature is applied. It may also be noted that the 
combustion is of an intra-cellular nature. 

Coming now to my observations on these two forms, it 
may be noted that the two Ctenophores are fairly common in 
the Gangetic Delta. They were secured in fair numbers in a 
beam-trawl net, unfortunately the mesh of the net was rather 
coarse, and owing to the strong current most of the specimens 
on the net being hauled were found to be badly torn; a few 
good specimens were, however, secured from time to time. 

‘or my observations the torn and broken specimens answered 
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40. Revision of Kobelt's Nomenclature of the Indian 
Ampullariidae. 


By B. Prasuap, D.Sc., Ofig. Superintendent, 
Zoological Survey of India. 


During 1909-1916, Sowerby published in the Proceedings 
of the Malacological Society of London' notes on the family 
Ampullariidae in the form of a critical Catalogue. This work, 
according to the author, was the result of a “careful study 
and comparison of the very numerous shells of this family to 

} which I have had access,” and was styled by Kobelt ** Sorg- 
fAltig gearbeiteten Catalog." In working out the large collec- 
tions of this family in the Indian Museum, Calcutta, | found it 
impossible to agree with Sowerby's conclusions, and in many 
cases to understand his interpretations. In view of my pro- 
posed tour to the various European Museums, I, therefore, post- 
poned the completion of this work till J had myself examined 
the collections in the British Museum, London, and had also 
seen the specimens figured by Kobelt in his recent Monograph 
in Mart.-Chemn. Conch.-Cab. Having now had the opportunity 
; of examining both these collection» and comparing the large 
i Indian collections, which I bad taken over with ipe to 
Europe, I take this opportunity to publish a short revision of 
y |» Kobelt's nomenclature of the Indo-Burmese species. The 
L detailed results of my investigations on the Indo-Burmese 
Ve), > > species will be published later in the ** Memoirs of the Indian 
:ussum,"' Calcutta. 
It will not be out of place to remark here on the un- 
satisfactorv nature of the three Monographs on the Indian 


| First of these is the Monograph by Kobelt. It was 
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carelessly named shells that Kobelt received from the same 
source. Sowerby’s Catalogue, or at least the part dealing with 
the Indian species, was published prior to Kobelt's wor It 
is a very useful compilation, but is, at least for the Indian 
species, in no sense critical. The last and the most recent 
revision of the Indian species is that by Preston published in 
his volume! on the Freshwater Gastropod and Pelecypod 
Molluscs of India It is. unfortunately, nothing more than a 
reprint of the original descriptions of the varicus species. 
The author did not avail himself of the recent work of Sower- 
by, bevond including the latter's description of his new 
species Ampullaria (Pila) afucinans, from Ceylon. He entire- 
ly ignored, Kobelt’s Monograph, and does not even refer to all 
the literature on the subject. 

Before going on with the systematic part, I would like 
here to express my great indebtedness to Mr. G. C. Robson of 
the British Museum, London, and to Dr. F. Haas of the 
Senckenberg Museum, Frankfurt-a-Main, for the facilities 
afforded me for examining the collections under their charge. 


Pachylabra largillierti (Philippi) var. 
1912.  Pachylabra —⸗ Kobelt, op. cit., p. 59, Ta 
xxxiii, fig. 9 
Kobelt in his work gave the figure of this species from 
Reeve's Conchologia Iconica and compared it shortly with 
Philippi's figure of the type in his Monograph in the old 
edition of Martini and Chemnitz. He does not say anything: 
about the habitat of the species nor did. he note here the 
imen from Mousson received as * Am  paltusdinoides, 
— , Ostindien,’ but which Kobelt had labelled as larg illerti, 
PhiL This specimen is nothing more than a large specimen of 
the common South Indian species— Pachylabra virens (Lam.). 
It may also be noted here that P., largillierti is an . ! | 
species, occuring in Madagascar and probably in South Africa, Í 


M Pachylabra globosa. —— = 
| 1912. Pachylabra gobout a 
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latter author as forms or varieties of this species. Having 
examined Nevill’s original specimens and the very large series 
of shells in the Indian Museum, and the type specimens of 
the various forms in the British Museum, as also large num- 
bers of living specimens from different localities, I have come 
to the conclusion, that the forms encaustica, Reeve ; corrugata, 
Swainson ; sphaerica, Hanley and Theobald ; fasciata, Hanley 
and Theobald; incrassatula, Nevill; minor, Nevill and longi- 
spira, Nevill, are only phases of this variable species, and that it 
is impossible to distinguish them as distinct owing to the great 
variation exhibited by specimens from various localities. The 
question wil! be discussed at length in my detailed paper. 


ee nm n 


Pachylabra layardi (Reeve). 


1912. Pachylabra layardi, Kobelt, op. cit.. p. 73, Taf. 
xxxiv, figs. 3, 4. 


This interesting species of Pachylabra, from Ceylon, has a 
very chequered history. Nevill, the first author to remark on 
this species after Reeve, originally considered it as being 
i identical with carinata, Swainson (virens, Lamarck), but later 
; regarded it as a distinct variety of globosa, Swainson. Sowerby 

included it as a variety of virens, Lam. ; while both Kobelt and 
. Preston treated it as a distinct species. As a result of a care- 
ful examination of a large series of shells, I am of opinion, that 
the species, though closely allied to both virens and globosa, is 
quite distinct, and is confined to the island of Ceylon. 


— — 


Pachylabra layardi (Reeve) var. cinerea (Reeve). 


1912. Pachylabra cinerea, P. T'ischbeini and P. alucinans, 
|». Kobelt, op. cit., pp. 89, 100 and 104, Taf. xxxv. 
fig. 9; xlii. figs. 1, 2; xlii, fig. 8. 
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. ! me he had only a single shell of the form considered as 
UN — * 5 by ———— I have examined the types of the 
y three species in the British Museum, London, and have besides 












Qe e all specimens of the same species ; further that this form 
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species. One is à specimen of cinerea, a variety of P. layardi 
and not P. globosa ; while the other is a half- -grown shell of the 
other Ceylonese species— P. doliodes. Another shell received 
from the same source as ** Pila tischbeini, Dohrn " belongs to 
the variety cinerea. A specimen, which Sowerby sent as the 
cotype of his new Ceylonese species— P. alucinans— is the most 
interesting of the lot. It isa young shell of a uniform dark- 
brownish colour, without any colour bands, as are present in 
Sowerby's ty pe-shell. The umbilicus is more perforate, and is 
not fully covered over by the somewhat narrow collumellar 
border. The mouth of the shell has quite a different shape, 
nnd the shell is thick with distinct vertical strine. This speci- 
men, except for being of abont the same size as Sow erby's ty 
of P. alucinans, has nothing in common with it, It is only a 
young specimen of the Burmese and Enst Indian species — P. 
conica (Gray). 
Pachylabra doliodes (Reeve). 


1912. Pachylabra doliodes and P. moesta, Kobelt, op. cit., 
pp. 74, 75, Taf. xxxiv, figs. 5, 6 and 8. 


Reeve described this species from a shell in the Cuming 
Collection with the locali ty * Bombay.” Nevill, however, 
thought the species to be Cevlonese, but Sowerby, from one of 
the three shells mounted on the tvpe-tablet being an American 
species. was misled, and considered the species to be an 
American one, belonging to the nus Ampuilaria,s.s. The 


type-shell, which was figured by Reeve as A. doliodes corres- 


ponas exactly with the specimens from Ceylon, Whi: * 
ad assigned to this species.  Reeve's Ampullaria moest 
Cevlon is only based on young shells of —— es, i 
be included i the synonymy of this species. 
| In Kobelt's collection there is a young specimen of this 
ies purchased from Sowerby and Fulton, Londen. This 


hell. as has alrendy been noted, was received as a specimen of 
globosa var. cinerea. 


Dachylabra doliodes (Reeve) var. woodwardi (Dohen). 
1912. Pachylabra woodwardi. Kobelt, op. cit., p. 105, Taf. 
xliii, fig. 9. 
" This form is only known from Dohrn’s unique type“ 


cimen in the British Museum, London The typeis 
ung shells of P. « 
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Pachylabra virens (Lamarck). 


1912. Pachylabra maura, Kobelt, op. cit, p. 85, Tat. 
x*xv, fig. 2; and P. peludinoides Kobelt (nec 
Chr. and Jan.) tu part, p. 102, Taf. xl, fig. 6, 
and xliii, fig. 3. 


Kobelt’s account of this species based on Keeve is far 
from complete. He, as I have pointed out already, mistook 
] one of the shells of this species for P. largillierti: and has 
altogether missed out the forms virens, Lam., carinata, Swain., 
and malabarica, Phil, all of which, however are only 
synonyms of this species. 

It is of interest to note here, that the shell from the 
München Museum, figured by Kobelt (Taf. xl, fig. 6) as pro- 
bably the type-form of P. poludinoides (Phil) is also a speci- 
1 men of this species, nnd so is also the fig. 3 (Taf. xliii) copied 
E. from Reeve; only this specimen is a little more globose than 
-- is normally the case. The species, however, has a very wide 

range and varies greatly in the form of the shell. 
In addition to the specimens of this species noted in 
- accounts of the other species, other are in the Senckenberg 
Museum two twpical specimens from Madras, India, ‘labelled 
Ampullaria carinata var. malabarica, Phil. 



















Pachylabra theobaldi (Hanley). 
| 1912. Pachylabra theobaldi, Kobelt, op.cit, p. St, Taf. 


o 


rom Boettger'* collection from Moulmein, Burma, labelled 
Tovpullaria paludinoides, Christ., but he apparently did not = 
recognize the species He has included the description from 
Hanley’s original account of the species, and copied the figu 

from ‘* Conchologia Indica.” He does not make any reference m 
to Pilsbry's Burmese species A. winkleyi,' which, however, "€ 
seems to have been based on only young shells of this — 









Pachylabra conica (Gray). 


1912. Pachylabra conica Kobelt, op. cit.. p. 93, Taf. xl, 
figs 1—5, 8, 9. 
The identification of this species and its varieties has 
been greatly confie 





d by Kobelt, who in his notes has mainly 
|  — followed Reeve and Sowerby. ‘The figure of the typical form 
|J copied from Reev: d (Taf. xl) is a correct representation. 

nical form His figures 2 and 2 are of a Javanese 
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shell in the Moellendorf Collection: this shell and the one 
delineated on the same plate as figs. 4 and 5, also from the 
same collection, are not the connecting links to Reeve's javanica. 
as Kobelt thought, but specimens of true A. javanica Kobelt 
was doubtful about them owing to the specimens being a 
little more rounded than Heeve's figure of javanica; I have 
examined the type of this latter form and found that it is 
much more rounded than is represented in Reeve's figure. 

I had in a recent paper' included Reeve's javanica in the 
synonymy of conica, but was not sure as to whether it was n 
distinct variety. Having now examined a fair series of shells, 
I am of opinion that the Javanese species deserves to be con- 
sidered as a distinct variety. 

BK obelt’s figures 5 and 9, of a shell from Boettger's collec- 
tion labelled Amputlaria conica var. orientalis, Phil., which he 
included here, but was doubtful as to whether it was not a 
distinct form, is only a young specimen of compacta, Reeve, 
which, in my opinion, is only a variety of P. conica, 














Pachylabra conica (Gray) var. compacta (Reeve). 


1912.  Pachylabra compacta, Kebeit, opeent., p. 100, Taf. 
xlii. figs. 3-9. 

As ] have noted alr.ndwv in my notes on 
P. conica, | consider thi, form to be only n v 
species. _Kobelt’s figures on plate xlii are all co 
to this species, but »* 1 have already noted, his 
on Taf. xl, is of a young shell of this specie 
the figure of saludinoides, copied from * Concho 
as fig. 3 (Par: xliii). 
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Pachylabra conica (Gray) var. expansa (Nevill). J 

1912.  Pachylabra paludinoides, Kobelt, op. cit., p. 102 

Taf. xliii, fig. 2. 

The figure cited above, which Kobelt copied from *' Con- 
chologia Indica’ is, as I have satisfied myself by examination 
of the original specimen in the British Museum, London, of a 
specimen of this variety. 


Pachylabra paludinoides (Philippi). 
1912. Pachylabra paludinoides, Kobelt, op. cit., p. 102. 
As Kobelt rightly remarks, it is quite impossible to 
indentify Mi species originally — ns such by ist., 


and Jan., he, fore, recognized the ies as restricted by 
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* | Prashad, Ree. Ind. Mus.. XXII, p. 477 (1921). 
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1922.) Revision of Kobelt's Nomenclature. 591 


Philippi. As | have remarked already Phillipi’s species is 
nothing more than P 2virens (Lam.). It would under the 
circumstances be best to ignore the name paludinoides, Christ., 
and Jan., and to include Phillipi's name in the synonymy of 
virens (Lam.). 


Genus Turbinicola, Annandale and Prashad. 


1912  7T'urbinicola, Annandale and Prashad, Rec. Ind. 
Mus. XXII, p. 9. 


In the paper cited above Dr. Annandale and I have given 
reasons for separating the Ampullarid from the hill-streams 
near Khandalla, Bombay, into a new genus. This species has 
hitherto been known as Ampullaria nux, Reeve. Unfortu- 
nately, however, Reeve described shells of this species first as 
A. saxea and later as A. nux, as was found on examination of 

e — of the two species. ‘The name of the species, there-- 
re, must henceforth be 7'urbinicola saxea (Reeve). 
















Turbinicola saxea (Reeve). 


labra sou and P. saxea; Kobelt, op. cit., 
82, 89, 9, Tat EUR HEU 7 Gand xxxv, 


i x 
| elt vw ben writü — — — had uo 
bec m mecs of either, and ing. copied the: degeriptions anc figu res 





m Sigwerby two apecimens 
shells enriously 
oa. written on 


T Later he received fro 
bel ec Pilu saxea, Reeve ; Pegu." " The t 
rough have the localities * EP Ge aud ' 
them inside the mouth, proba y the | c 
localities were certainly not noticed by Sowerl y when be gave 
~ his fanciful locality * Pega’ for the two she 
shells belong to two different species, one is a Young 
P. virens (Lam.), from Goa ; an the other from Bomb 
specimen of 7'. saxea (Reeve). | 
, It DAY. also be noted here that the species Ampullen 
TU Kobelt, p- 74) and A. bilineata, Reeve (Kobelt, 
96) aro not Tnd I ndian species. A. heptaria, as Sowerby thought, 
pullaria, and is a Soutl American species; w while 
— a synonym of P. conica (Gray), from 
the Eastern Are 




















